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(57) ABSTRACT 
The invention is directed to arylpyrrolidines compounds 
which exhibit excellent insecticidal efficacy and which may 
be used as in the agrochemical field or in the vield of veteri 
nary medicine. The compounds are represented by formula 
(I): 

(1) 
XI 

R 

s N 
2 

wherein the respective substituents are defined in the speci 
fication. 

27 Claims, No Drawings 
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1. 

PESTCDAL ARYLPYRROLDINES 

The present invention relates to novel arylpyrrolidines and 
their use as pesticides in the agrocultural field or as pharma 
ceutical for treating parasites in or on animals. 

It is known that certain compounds containing a 5-mem 
bered heterocyclic ring can be used as pesticides. Substituted 
benzamide compounds containing a 5-membered ring which 
is isoxazoline, and which compounds are Supposed to be 
useful for controlling noxious animal pests are described in 
WO2005/085216. Compounds, wherein the 5-membered 
ring is a pyrrolidine ring and which may be used as an agent 
for controlling noxious bioorganisms are described in 
JP2008-110971A and WO2008/128711. 
Modern crop protection compositions have to satisfy many 

demands, for example in relation to efficacy, persistence and 
spectrum of their action, and possible use: Important ques 
tions relate to toxicity, combinability with other active ingre 
dients or formulating assistants, and another is that of the 
effort and expense of synthesizing an active ingredient. More 
over, resistances can occur. For all these reasons, the search 
for novel crop protection compositions cannot be considered 
to be complete, and there is a constant need for novel com 
pounds with improved properties over the known com 
pounds, at least in relation to individual aspects. Thus, the 
inventors of the present invention intensively studied to 
develop novel compounds which exhibit a high pesticidal 
efficacy and have a broad spectrum of use. 
As a result, the inventors have found that novel arylpyrro 

lidines represented by the following formula (I) have high 
pesticidal activity, a broad spectrum of use, safety, and also 
have an efficacy against noxious insects that are resistant to an 
organophosphorus agent or a carbamate agent. 

Thus, this invention is directed to arylpyrrolidine com 
pounds of formula (I) 

(1) 
XI 

R 

s N 
2 4 

BS2B G 

wherein 
R represents alkyl or haloalkyl: 
Q represents one of the chemical groups represented by the 

formula (II) or (III) 

(II) 
4 

N's sels 
N 

N f Y 
S 

(III) 

wherein informula (II) the carbonatom between A' and A' 
is bound to the nitrogen atom in formula (I) and wherein in 
formula (III) the carbon atom between the Satom and the N 
atom is bound to the nitrogen atom in formula (I); 
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2 
A', A, A and Aeach independently represents C Yor 

nitrogen, and if A and A (or A and A) stand for C. Y. 
then the substituents Y may together with the carbon atoms 
to which they are bound form a 5- or 6-membered saturated or 
unsaturated hydrocarbon ring or heterocyclic ring; 

B', B, Band Beach independently represents C X or 
nitrogen, and if either B' and B, or B and B, or Band B 
stand for C X, then the substituents X may together with 
the carbonatoms to which they are bound form a 5- or 6-mem 
bered saturated or unsaturated hydrocarbon ring or heterocy 
clic ring: 
X, X each independently represents hydrogen, halogen, 

nitro, cyano, hydroxy, mercapto, amino, alkyl, haloalkyl, 
alkoxy, haloalkoxy, alkylsulfanyl, alkylsulfinyl, alkylsulfo 
nyl, haloalkylsulfanyl, haloalkylsulfinyl, haloalkylsulfonyl, 
acylamino, alkoxycarbonylamino, haloalkoxycarbony 
lamino, alkoxyimino, haloalkoxyimino, alkylsulfonylamino, 
or pentafluorosulfur, 
Y',Y each independently represents hydrogen, halogen, 

nitro, cyano, hydroxy, mercapto, amino, alkyl, haloalkyl, 
cycloalkyl, cyclohaloalkyl, alkenyl, alkynyl, alkoxy, 
haloalkoxy, alkylsulfanyl, alkylsulfinyl, alkylsulfonyl, 
haloalkylsulfanyl, haloalkylsulfinyl, haloalkylsulfonyl, 
alkylsulfonyloxy, haloalkylsulfonyloxy, alkylaminosulfonyl, 
haloalkylaminosulfonyl, dialkylaminosulfonyl, di(haloalkyl) 
aminosulfonyl, alkylamino, dialkylamino, acylamino, 
alkoxycarbonylamino, haloalkoxycarbonylamino, alkylsul 
fonylamino, haloalkylsulfonylamino, trialkylsilyl, alkoxy 
imino, haloalkoxyimino, alkoxyiminoalkyl, haloalkoxyimi 
noalkyl, alkylsulfinylimino, alkylsulfinyliminoalkyl, 
alkylsulfinyliminoalkylcarbonyl, alkylsulfoxyimino, alkyl 
sulfoxyiminoalkyl, alkoxycarbonyl, alkylcarbonyl, ami 
nocarbonyl, alkylaminocarbonyl, aminothiocarbonyl, alky 
laminothiocarbonyl, dialkylaminocarbonyl, O 
dialkylaminothiocarbonyl: 
G represents 

R1 RI 
M W -R 

-CON - CSN -N 
V V V 
R2, R2, R. R. R6 , or 
R5 \ / 

N-N 
A V 

R3 R6; 

1 represents an integer of 1 to 3; 
R" and Reach independently represents hydrogen, cyano, 

alkyl, haloalkyl, cycloalkyl, cyclohaloalkyl, alkenyl, alkynyl, 
haloalkenyl, haloalkynyl, alkoxycarbonyl, alkoxythiocarbo 
nyl, alkylsulfonyl, haloalkylsulfonyl, aryl, aralkyl, a hetero 
cyclic group, heterocyclic Substituted alkyl, alkoxyalkyl, 
alkylsulfanylalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, 
alkyl-O N=CH , alkylaminocarbonylalkyl, haloalky 
laminocarbonylalkyl or cycloalkylaminocarbonylalkyl, or 

R" and R may together with the nitrogen to which they are 
attached form a 3- to 7-membered heterocycle; 
RandR each independently represents hydrogen, cyano, 

alkyl, alkenyl, alkynyl, cycloalkyl or alkoxycarbonyl, or 
when A or A is C. Y., then said Y and R, said Y and 

R or said Y, R and R together may form a 5- to 7-mem 
bered saturated or unsaturated hydrocarbon ring or heterocy 
clic ring together with the carbonatoms to which said Y and 
R. said Y and R or said Y, R and Rarebound and further 
with the carbonatom between the carbon atom to whichY is 
bound and the carbonatom to which RandR are bound, or 
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when A or A is C Y and 1 is 2, then the carbon atom 
bound to R N(R)—may form carbonyl together with R 
and R', and the carbon atom bound to Q may form a 5- to 
7-membered saturated or unsaturated hydrocarbon ring or 
heterocyclic ring together with any one or both of R and R' 
bound thereto and further with Y, wherein the ring may be 
substituted with alkyl, haloalkyl, alkoxy, haloalkoxy, alkyl 
carbonyl, alkoxycarbonyl or carbonyl substituted with a 5- or 
6-membered heterocyclic ring, and when one or more of the 
carbon atoms of the ring are substituted with two or more 
alkyls, any two of the alkyls may form cycloalkyl together 
with the carbon atoms to which they are bound, or Y' may 
form a 5- to 7-membered saturated or unsaturated hydrocar 
bon ring or heterocyclic ring together with any one or both of 
RandR, with the carbonatoms to which saidY' and said R. 
and Rare bound and further with the carbon atom between 
the carbonatom to whichY' is bound and the carbon atom to 
which Rand Rare bound, and when 1 is 2, then the carbon 
atom bound to R N(R)— may form carbonyl together 
with RandR, and the carbon atom bound to Q may form a 
5- to 7-membered saturated or unsaturated hydrocarbon ring 
or heterocyclic ring together with any one or both of R and 
R“bound thereto and further withY', wherein thering may be 
substituted with alkyl, haloalkyl, alkoxy, haloalkoxy, alkyl 
carbonyl, alkoxycarbonyl or carbonyl substituted with a 5- or 
6-membered heterocyclic ring, and when one or more of the 
carbon atoms of the ring are substituted with two or more 
alkyls, and any two of said alkyls may form cycloalkyl 
together with the carbon atoms to which they are bound; 
R represents hydrogen, amino, hydroxy, cyano, alkyl, 

haloalkyl, cycloalkyl, alkenyl, alkynyl, alkoxy, aminocarbo 
nylalkyl, iminoalkyl, alkylcarbonyl, alkylcarbonylamino, 
alkylimino, aryl, aralkyl, a heterocycle, a heterocyclic ring 
substituted alkyl, R' C(=O)—or R7 C(=S) ; 
R represents hydrogen, cyano, carbonyl, thiocarbonyl, 

alkylcarbonyl, alkylthiocarbonyl, haloalkylcarbonyl, 
haloalkylthiocarbonyl, alkylaminocarbonyl, alkylaminothio 
carbonyl, dialkylaminocarbonyl, dialkylaminothiocarbonyl, 
alkoxyaminocarbonyl, alkoxyaminothiocarbonyl, alkoxycar 
bonyl, alkoxythiocarbonyl, alkylsulfanylcarbonyl, alkylsul 
fanylthiocarbonyl, alkylsulfonyl, haloalkylsulfonyl, 
cycloalkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, 
cycloalkylalkylcarbonyl, alkylsulfanylalkylcarbonyl, alkyl 
sulfinylalkylcarbonyl, alkylsulfonylalkylcarbonyl, alkylcar 
bonylalkylcarbonyl, cycloalkylaminocarbonyl, alkenylami 
nocarbonyl, alkynylaminocarbonyl, alkylaminosulfonyl, 
dialkylaminosulfonyl, alkoxyalkylcarbonyl, alkylcarbony 
laminoalkylcarbonyl, haloalkylcarbonylaminoalkyl 
carbonyl, alkylsulfanylalkylcarbonylaminoalkylcarbonyl, 
alkylsulfinylalkylcarbonylaminoalkylcarbonyl, alkylsulfo 
nylalkylcarbonyl-aminoalkylcarbonyl, aralkylcarbonyl, het 
erocyclic substituted alkylcarbonyl, R7 C(=O)— or 
R7 C(=S) , or 
RandR may form a 3- to 6-membered heterocyclic ring, 

together with the nitrogenatom to which they are bound, and 
said ring may be substituted with keto, thioketo or a 
nitroimino group; and 

R" represents an optionally substituted phenyl oran option 
ally substituted heterocycle. 
Compounds of formula (I) are preferred wherein 
R represents C-alkyl, or Chaloalkyl; preferably repre 

sents C alkyl or Chaloalkyl, more preferably represents 
trifluoromethyl; 
Q stands for one of the chemical groups represented by 

formula (II) or (III) in which 
A, A, A and Aeach independently represents C Yor 

nitrogen, and if A and A (or A and A) stand for C. Y. 
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4 
then the substituents Y may together with the carbon atoms 
to which they are bound form a 5- or 6-membered saturated or 
unsaturated hydrocarbon ring or heterocyclic ring; 

B', B, Band Beach independently represents C X or 
nitrogen, and if either B' and B, or B and B, or Band B 
stand for C X, then the substituents X may together with 
the carbonatoms to which they are bound form a 5- or 6-mem 
bered saturated or unsaturated hydrocarbon ring or heterocy 
clic ring: 
X, X each independently represents hydrogen, halogen, 

nitro, cyano, hydroxy, mercapto, amino, Cigalkyl, Cha 
loalkyl, Calkoxy, Chaloalkoxy, Calkylsulfanyl. 
Calkylsulfinyl, Calkylsulfonyl, Chaloalkylsulfanyl. 
Chaloalkylsulfinyl, Chaloalkylsulfonyl, (total carbon 
atom number) C-acylamino, (total carbon atom number) 
Czalkoxycarbonylamino, (total carbon atom number) 
Chaloalkoxycarbonylamino, Calkoxyimino, Cha 
loalkoxyimino, Calkylsulfonylamino orpentafluorosulfur, 
preferably represents hydrogen, halogen, nitro, cyano, 
hydroxy, mercapto, amino, Calkyl, Chaloalkyl, 
Calkoxy, Chaloalkoxy, Calkylsulfanyl, Calkyl 
Sulfinyl, Calkylsulfonyl, Chaloalkylsulfanyl, Cha 
loalkylsulfinyl, Chaloalkylsulfonyl, (total carbon atom 
number) C-sacylamino, (total carbon atom number) 
C-salkoxycarbonylamino, (total carbon atom number) 
C-shaloalkoxycarbonylamino, Calkoxyimino, Cha 
loalkoxyimino, Calkylsulfonylamino or pentafluorosulfur, 
more preferably represents hydrogen, fluoro, chloro, bromo, 
trifluoromethyl; 

Y', Yeach independently represents hydrogen, halogen, 
nitro, cyano, hydroxy, mercapto, amino, Cigalkyl, Cha 
loalkyl, C-7cycloalkyl, C-7cyclohaloalkyl, Calkenyl, 
Calkynyl, Calkoxy, Chaloalkoxy, Calkylsulfanyl. 
Calkylsulfinyl, Calkylsulfonyl, Chaloalkylsulfanyl. 
Chaloalkylsulfinyl, Chaloalkylsulfonyl, Calkylsulfo 
nyloxy, Chaloalkylsulfonyloxy, Calkylaminosulfonyl, 
Chaloalkylaminosulfonyl, (total carbon atom number) 
C-dialkylaminosulfonyl, (total carbon atom number) 
C-di(haloalkyl)aminosulfonyl, Calkylamino, (total car 
bon atom number) C-dialkylamino, (total carbon atom 
number) C-acylamino, (total carbon atom number) 
Czalkoxycarbonylamino, (total carbon atom number) 
Chaloalkoxycarbonylamino, Calkylsulfonylamino, 
Chaloalkylsulfonylamino, (total carbon atom number) 
C-strialkylsilyl, Calkoxyimino, Chaloalkoxyimino, 
(total carbon atom number) Calkoxyiminoalkyl, (total 
carbonatom number) Chaloalkoxyiminoalkyl, Calkyl 
Sulfinylimino, (total carbon atom number) C-alkylsulfi 
nyliminoalkyl, (total carbon atom number) Calkylsulfi 
nyliminoalkylcarbonyl, Calkylsulfoxyimino, (total carbon 
atom number) C-alkylsulfoxyiminoalkyl, (total carbon 
atom number) C2-alkoxycarbonyl, (total carbon atom num 
ber) C-alkylcarbonyl, aminocarbonyl, (total carbon atom 
number) C-alkylaminocarbonyl, aminothiocarbonyl, (total 
carbonatom number) C-alkylaminothiocarbonyl, (total car 
bon atom number) C dialkylaminocarbonyl or (total car 
bon atom number) C-dialkylaminothiocarbonyl, prefer 
ably represents hydrogen, halogen, nitro, cyano, hydroxy, 
mercapto, amino, Calkyl, Chaloalkyl, C-cycloalkyl, 
C-cyclohaloalkyl, C2-alkenyl, C2-alkynyl, Calkoxy, 
Chaloalkoxy, Calkylsulfanyl. Calkylsulfinyl, 
Calkylsulfonyl, Chaloalkylsulfanyl, Chaloalkylsulfi 
nyl, Chaloalkylsulfonyl, Calkylsulfonyloxy, Cha 
loalkylsulfonyloxy, Calkylaminosulfonyl, Chaloalky 
laminosulfonyl, (total carbon atOn number) 
C-sdialkylaminosulfonyl, (total carbon atom number) Cas 
di(haloalkyl)aminosulfonyl, Calkylamino, (total carbon 
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atom number) Casdialkylamino, (total carbonatom number) 
C-sacylamino, (total carbon atom number) Cisalkoxycar 
bonylamino, (total carbon atom number) Chaloalkoxycar 
bonylamino, Calkylsulfonylamino, Chaloalkylsulfony 
lamino, (total carbon atom number) C-trialkylsilyl, 
Calkoxyimino, Chaloalkoxyimino, (total carbon atom 
number) Cisalkoxyiminoalkyl, (total carbon atom number) 
C-shaloalkoxyiminoalkyl, (total carbon atom number) 
Calkylsulfinylimino, (total carbon atom number) 
Casalkylsulfinyliminoalkyl, (total carbon atom number) 
Coalkylsulfinyliminoalkylcarbonyl, Calkylsulfoxy 
imino, (total carbon atom number) Cisalkylsulfoxyimi 
noalkyl, (total carbonatom number) Cisalkoxycarbonyl, (to 
tal carbon atom number) Cisalkylcarbonyl, aminocarbonyl, 
(total carbon atom number) Cisalkylaminocarbonyl, ami 
nothiocarbonyl, (total carbon atom number) Cisalkylami 
nothiocarbonyl, (total carbonatom number) C dialkylami 
nocarbonyl or (total carbon atom number) 
Codialkylaminothiocarbonyl, more preferably represents 
hydrogen, halogen, methyl, or trifluoromethyl; 
G represents 

RI RI 
M A 

- CON - CSN 
V V 
R2, R2, 

R5 R5 
N1 \ / 
V N- N 3 4 6 

R. R. R , 3 Y. 
(i.e. a group -CRR)-NRR) or 

1 represents 1 or 2, preferably 1: 
R" and Reach independently represents hydrogen, cyano, 

Calkyl, Chaloalkyl, C-cycloalkyl, C-cyclohaloalkyl, 
C2-galkenyl, C2-alkynyl, Chaloalkenyl, Chaloalkynyl, 
(total carbon atom number) Czalkoxycarbonyl, (total car 
bon atom number) Calkoxythiocarbonyl, Calkylsulfo 
nyl, Chaloalkylsulfonyl, phenyl, 4-chlorophenyl, 4-bro 
mophenyl, 4-cyanophenyl, 1-naphthyl 2-naphthyl, benzyl, 
2-fluorobenzyl, 4-fluorobenzyl, 4-chlorobenzyl, 4-bro 
mobenzyl, 1-naphthylmethyl 2-naphthylmethyl, 1.3-thiazol 
2-yl, pyridin-2-yl, pyridin-3-yl pyridin-4-yl, 2-chloropyri 
din-3-yl 2-chloropyridin-5-yl, pyrimidin-2-yl, pyrimidin-4- 
y1. 5-chloropyrimidin-2-yl, 5-bromopyrimidin-2-yl, 
5-cyanopyrimidin-2-yl, quinolin-3-yl, quinolin-6-yl, (1-me 
thyl-1H-pyrazol-4-yl)methyl, (1,3-thiazol-4-yl)methyl, 
(2-chloro-1,3-thiazol-4-yl)methyl, pyridin-2-ylmethyl, pyri 
din-3-ylmethyl, pyridin-4-ylmethyl, (6-chloropyridin-3-yl) 
methyl, pyrimidin-2-ylmethyl, pyridine-2-ylethyl, 1-(pyri 
din-2-yl)ethyl, (total carbon atOn number) 
Calkoxyalkyl, (total carbon atom number) C-alkylsul 
fanylalkyl, (total carbon atom number) C alkylsulfinyla 
lkyl, (total carbonatom number) C-alkylsulfonylalkyl, (to 
tal carbon atom number) C-alkyl-O N=CH- (total 
carbon atom number) C-alkylaminocarbonylalkyl, (total 
carbon atom number) Chaloalkylaminocarbonylalkyl or 
(total carbon atom number) Cs-acycloalkylaminocarbonyla 
lkyl, preferably represents hydrogen, cyano, Calkyl, 
Chaloalkyl, C-cycloalkyl, C-acyclohaloalkyl, Calk 
enyl, C-alkynyl, Chaloalkenyl, Chaloalkynyl, (total 
carbonatom number) Cisalkoxycarbonyl, (total carbonatom 
number) Cls alkoxythiocarbonyl, Calkylsulfonyl, Cha 
loalkylsulfonyl, C-2 aryl, (total carbon atom number) ben 
Zyl, 2-fluorobenzyl, 4-fluorobenzyl, 4-chlorobenzyl, 4-bro 
mobenzyl, 2-chloropyridin-5-yl, pyrimidin-2-yl, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
5-chloropyrimidin-2-yl, 5-bromopyrimidin-2-yl, 5-cyanopy 
rimidin-2-yl, (1-methyl-1H-pyrazol-4-yl)methyl, (1,3-thia 
Zol-4-yl)methyl, pyridin-2-ylmethyl, pyrimidin-2-ylmethyl, 
1-(pyridin-2-yl)ethyl, (total carbon atom number) Cas 
alkoxyalkyl, (total carbon atom number) Cisalkylsulfanyla 
lkyl, (total carbon atom number) Cls alkylsulfinylalkyl, (to 
tal carbon atom number) Cisalkylsulfonylalkyl, (total car 
bon atom number) Cisalkyl-O N=CH- (total carbon 
atom number) Coalkylaminocarbonylalkyl, (total carbon 
atom number) Cohaloalkylaminocarbonylalkylor (total car 
bon atom number) Cs cycloalkylaminocarbonylalk, more 
preferably represents Chaloalkyl particularly 2.2.2-trifluo 
roethyl, heterocyclic substituted alkyl, particularly pyridin 
2-ylmethyl and pyrimidin-2-ylmethyl), C haloalkylami 
nocarbonylmethyl, particularly 2-oxo-2-(2.2.2- 
trifluoroethyl)aminoethyl and 2-oxo-2-(2-chloroethyl) 
aminoethyl; 

R" and R may together with the nitrogen to which they are 
attached form a 3- to 7-membered heterocycle; 
RandR each independently represents hydrogen, cyano, 

Calkyl, Calkenyl, C2-alkynyl, C-7cycloalkyl or (total 
carbon atom number) Calkoxycarbonyl, preferably repre 
sents hydrogen, cyano, Calkyl, Calkenyl, Calkynyl, 
Cecycloalkyl or (total carbonatom number) Cisalkoxycar 
bonyl, more preferably represents hydrogen; 
when A or A is C. Y., then said Y and R, said Y and 

R", or said Y, R and R together may form a 5- to 7-mem 
bered saturated or unsaturated hydrocarbon ring or heterocy 
clic ring together with the carbonatoms to which said Y and 
R, said Y and R', or saidY, R and Rarebound and further 
with the carbonatom between the carbonatom to whichY is 
bound and the carbonatom to which Rand Rarebound, or 
when A or A is C. Yandl is 2, then the carbonatom bound 
to R' N(R)—may form carbonyltogether with RandR, 
and the carbon atom bound to 
Q may form a 5- to 7-membered saturated or unsaturated 

hydrocarbon ring or heterocyclic ring together with any one 
or both of R and R bound thereto and further with Y, 
wherein the ring may be substituted with Calkyl, Cha 
loalkyl, Calkoxy, Chaloalkoxy, (total carbonatom num 
ber) C-alkylcarbonyl, (total carbon atom number) 
Czalkoxycarbonyl, preferably with C alkyl, Cha 
loalkyl, Calkoxy, Chaloalkoxy, (total carbonatom num 
ber) Cisalkylcarbonyl, (total carbon atom number) 
C-salkoxycarbonyl, or carbonyl Substituted with a 5- or 
6-membered heterocyclic ring, and when one or more of the 
carbon atoms of the ring are substituted with two or more 
alkyls, any two of the alkyls may form C-7 cycloalkyl, pref 
erably Cecycloalkyl together with the carbon atoms to 
which they are bound, or Y' may form a 5- to 7-membered 
saturated or unsaturated hydrocarbon ring or heterocyclic 
ring together with any one or both of R and R, with the 
carbon atoms to which said Y and said R and Rare bound 
and further with the carbonatom between the carbonatom to 
whichY' is bound and the carbonatom to which RandR are 
bound, and when l is 2, then the carbonatom bound to R N 
(R) may form carbonyl together with Rand R', and the 
carbon atom bound to Q may form a 5- to 7-membered satu 
rated or unsaturated hydrocarbon ring or heterocyclic ring 
together with any one or both of RandR'bound thereto and 
further with Y', wherein the ring may be substituted with 
Calkyl, Chaloalkyl, Calkoxy, Chaloalkoxy, (total 
carbon atom number) Calkylcarbonyl, (total carbon atom 
number) C-, alkoxycarbonyl, preferably with Calkyl, 
Chaloalkyl, Calkoxy, Chaloalkoxy, (total carbon 
atom number) Cls alkylcarbonyl, (total carbon atom num 
ber) Cisalkoxycarbonyl or carbonyl substituted with a 5- or 
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6-membered heterocyclic ring, and when one or more of the 
carbon atoms of the ring are substituted with two or more 
alkyls, and any two of said alkyls may form C-cycloalkyl, 
preferably Cecycloalkyl together with the carbon atoms to 
which they are bound; 
R represents hydrogen, amino, hydroxy, cyano, C-alkyl, 

Chaloalkyl, C,cycloalkyl, Calkenyl, C-alkynyl, 
Calkoxy, (total carbon atom number) Caminocarbony 
lalkyl, Ciminoalkyl, (total carbon atom number) Calky 
lcarbonyl, (total carbon atom number) C-alkylcarbony 
lamino, (total carbon atom number) C-alkylimino, (total 
carbon atom number) Caryl, (total carbon atom number) 
C7-caralkyl, a heterocyclic group, heterocyclic ring Substi 
tuted alkyl, R7 C(=O)—or R7 C(=S) , preferably rep 
resents hydrogen, amino, hydroxy, cyano, Calkyl, Cha 
loalkyl, C-cycloalkyl, Calkenyl, Calkynyl, 
Calkoxy, (total carbon atom number) Casaminocarbony 
lalkyl, Ciminoalkyl, (total carbon atom number) Cisalky 
lcarbonyl, (total carbon atom number) Cisalkylcarbony 
lamino, (total carbon atom number) Cisalkylimino, (total 
carbon atom number) Caryl, (total carbon atom number) 
C-caralkyl, a heterocyclic group, heterocyclic ring Substi 
tuted alkyl, R7 C(=O)— or R7 C(=S) , more prefer 
ably represents hydrogen or methyl, 
R represents hydrogen, cyano, carbonyl, thiocarbonyl, 

(total carbon atom number) C-alkylcarbonyl, (total carbon 
atom number) C-alkylthiocarbonyl, (total carbon atom 
number) Czhaloalkylcarbonyl, (total carbon atom number) 
Chaloalkylthiocarbonyl, (total carbon atom number) 
C-alkylaminocarbonyl, (total carbon atom number) 
Calkylaminothiocarbonyl, (total carbon atom number) 
C-dialkylaminocarbonyl, (total carbon atom number) 
C-dialkylaminothiocarbonyl, (total carbon atom number) 
Czalkoxyaminocarbonyl, (total carbon atom number) 
Czalkoxyaminothiocarbonyl, (total carbon atom number) 
Czalkoxycarbonyl, (total carbon atom number) Calkox 
ythiocarbonyl, (total carbonatom number) C-alkylsulfanyl 
carbonyl, (total carbon atom number) C-alkylsulfanylthio 
carbonyl, Calkylsulfonyl, Chaloalkylsulfonyl, (total 
carbon atom number) Cascycloalkylcarbonyl, (total carbon 
atom number) Calkenylcarbonyl, (total carbon atom num 
ber) Calkynylcarbonyl, (total carbon atom number) 
Cs-acycloalkylalkylcarbonyl, (total carbon atom number) 
C-alkylsulfanylalkylcarbonyl, (total carbonatom number) 
C-alkylsulfinylalkylcarbonyl, (total carbon atom number) 
C-alkylsulfonylalkylcarbonyl, (total carbonatom number) 
Calkylcarbonylalkylcarbonyl, (total carbon atom num 
ber) Cascycloalkylaminocarbonyl, (total carbon atom num 
ber) Calkenylaminocarbonyl, (total carbon atom number) 
Calkynylaminocarbonyl, Calkylaminosulfonyl, (total 
carbon atom number) C-dialkylaminosulfonyl, (total car 
bon atom number) Calkoxyalkylcarbonyl, (total carbon 
atom number) Calkylcarbonylaminoalkylcarbonyl, (total 
carbon atom number) Chaloalkylcarbonylaminoalkyl 
carbonyl, (total carbon atom number) Coalkylsulfanyla 
lkylcarbonylaminoalkylcarbonyl, (total carbon atom num 
ber) Coalkylsulfinylalkylcarbonylaminoalkylcarbonyl, 
(total carbonatom number) Coalkylsulfonylalkylcarbony 
laminoalkylcarbonyl, (total carbon atom number) 
Csaralkylcarbonyl, heterocyclic Substituted (total carbon 
atom number) C-alkylcarbonyl, R7 C(=O)— or R7 C 
(=S)—, preferably represents hydrogen, cyano, carbonyl, 
thiocarbonyl, (total carbon atom number) Cisalkylcarbonyl, 
(total carbon atom number) Cisalkylthiocarbonyl, (total car 
bonatom number) C-shaloalkylcarbonyl, (total carbonatom 
number) C-shaloalkylthiocarbonyl, (total carbonatom num 
ber) Cisalkylaminocarbonyl, (total carbon atom number) 
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8 
C-salkylaminothiocarbonyl, (total carbon atom number) 
Codialkylaminocarbonyl, (total carbon atom number) 
Codialkylaminothiocarbonyl, (total carbon atom number) 
C-salkoxyaminocarbonyl, (total carbon atom number) 
Cisalkoxyaminothiocarbonyl, (total carbon atom number) 
C-salkoxycarbonyl, (total carbon atom number) Cisalkox 
ythiocarbonyl, (total carbonatom number) Cisalkylsulfanyl 
carbonyl, (total carbon atom number) Cisalkylsulfanylthio 
carbonyl, Calkylsulfonyl, Chaloalkylsulfonyl, (total 
carbon atom number) C cycloalkylcarbonyl, (total carbon 
atom number) Cisalkenylcarbonyl, (total carbon atom num 
ber) Cisalkynylcarbonyl, (total carbon atom number) 
Cs-cycloalkylalkylcarbonyl, (total carbon atom number) 
Calkylsulfanylalkylcarbonyl, (total carbonatom number) 
Coalkylsulfinylalkylcarbonyl, (total carbon atom number) 
Coalkylsulfonylalkylcarbonyl, (total carbon atom number) 
Coalkylcarbonylalkylcarbonyl, (total carbon atom num 
ber) C cycloalkylaminocarbonyl, (total carbon atom num 
ber) Cisalkenylaminocarbonyl, (total carbon atom number) 
Cisalkynylaminocarbonyl, Calkylaminosulfonyl, (total 
carbon atom number) Casdialkylaminosulfonyl, (total car 
bon atom number) Coalkoxyalkylcarbonyl, (total carbon 
atom number) Coalkylcarbonylaminoalkylcarbonyl, (total 
carbon atom number) Cohaloalkylcarbonylaminoalkyl 
carbonyl, (total carbon atom number) Cs-alkylsulfanyla 
lkylcarbonylaminoalkylcarbonyl, (total carbon atom num 
ber) Cs-alkylsulfinylalkylcarbonylaminoalkylcarbonyl, 
(total carbon atom number) Cs-alkylsulfonylalkylcarbony 
laminoalkylcarbonyl, (total carbon atom number) 
Csaralkylcarbonyl, heterocyclic substituted (total carbon 
atom number) Cisalkylcarbonyl, R7 C(=O)— or R7 C 
(=S)—, more preferably represents C-salkylcarbonyl par 
ticularly acetyl, propionyl, n-propylcarbonyl, iso-propylcar 
bonyl, n-butylcarbonyl, (total carbon atom number) 
Chaloalkylcarbonyl particularly difluoroacetyl. 3,3,3-trif 
luoropropanoyl, (total carbon atom number) C-alkylami 
nocarbonyl particularly ethylcarbamoyl and propylcarbam 
oyl, (total carbon atom number) Cascycloalkylcarbonyl 
particularly cyclopropylcarbonyl and cyclobutylcarbonyl, 
C-cycloalkyl (Cl)alkylcarbonyl particularly cyclopropy 
lacetyl, (total carbonatom number) C 7 cycloalkylaminocar 
bonyl particularly cyclopropylcarbamoyl, cyclobutylcarbam 
oyl and Calkoxy(C)alkylcarbonyl(3- 
methoxypropanoyl, Calkyl-S(C)alkylcarbonyl, 
Calkyl-SO(C-2)alkylcarbonyl, C-alkyl-SO(C-)alkyl 
carbonyl: 
RandR may form a 3- to 6-membered heterocyclic ring, 

together with the nitrogenatom to which they are bound, and 
said ring may be substituted with keto, thioketo or a 
nitroimino group; and 

R" represents phenyl, or a Saturated or unsaturated hetero 
cyclic ring: 

Moreover, the invention is directed to a pesticide compris 
ing as an active ingredient a compound according to the 
invention. 

Additionally, the invention is directed to an animal para 
site-controlling agent comprising as an active ingredient a 
compound according to the invention. 

In another aspect, the invention is directed to compounds 
which are useful intermediates in the preparation of com 
pounds according to the invention and which are represented 
by the following formula (XXIV) 
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(XXIV) 
XI 

R 

B1 N N A. 
SA3 

Bë e B' 
NB3 AN 2 

A2 T4 

wherein 
X', R., A' to A and B to B have the same meaning as 

defined herein, and wherein T is selected among cyano, 
amino or nitro, and the following chemical groups —C(O) 
OR, C(O)L, (CRR)-L, (CRR), NHR). 
Wherein 1, R. RandR have the same meaning as defined 
herein; 
R stands for hydrogen or C. alkyl: 
L' represents chloro, bromo, (total carbon number) 

Casalkylcarbonyloxy, (total carbon number) Cisalkoxycar 
bonyloxy or azolyl; and 
L represents chloro, bromo, iodo, Calkylsulfonyloxy, 

Chaloalkylsulfonyloxy, arylsulfonyloxy orazolyl. 
Additionally, the invention is directed to a preparation 

method (a) for the preparation of compounds of formula (I) 
which comprises 

reacting a compound represented by formula (IV): 

(IV) 

wherein X', R and B to B have the same meaning as 
defined herein, 

with a compound represented by formula (V-I) 

(V-I) 
A= A 

L-( X-G 
Al-A2 

wherein A' to A, G and Y have the same meaning as defined 
above, and L' stands for halogen or a C-C haloalkylsulfo 
nyloxy group, 

or with a compound represented by formula (V-II): 

(V-II) 

wherein G, Y and L' have the same meaning as defined 
herein, preferably in the presence of a base and, if necessary, 
in the presence of a metal catalyst. 
And to a preparation method (b) for the preparation of 

compounds of formula (I) wherein Gstands for CONR'R' 
which method comprises 
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10 
reacting an amin represented by formula (VIII): 

(VIII) 

wherein R' and Rare as defined herein, 
with a compound represented by formula (VI-I), (VI-II), 

(VII-I), or (VII-II) 

(VI-I) 
X R A. 

N SA3 
OH s Sk / 

Bl Al \ NA2 W. 2B, O B-B 

wherein X', R., A' to A' and B' to Bhave the same mean 
ing as defined herein, 

(VI-II) 
X R 

N e Yl 
Ns Bl N f 

4 S 
\ 2B OH 
NB3 

O 

wherein X, Y, R and B to B have the same meaning as 
defined herein, 

(VII-I) 
4 

X R -(y L2 
s \ / 

B AN3 
W 2B' A. 
BNB. O 

wherein X', R., A' to A and B to B have the same mean 
ing as defined herein, and Li represents chloro, bromo, (total 
carbon number) Cisalkylcarbonyloxy, (total carbon number) 
C-salkoxycarbonyloxy orazolyl, 

(VII-II) 
X R 

N e Yl 
s Bl ne f 

4 S 
\, 2B L2 
NB3 

O 

wherein X,Y, R, B' to Band Li have the same meaning 
as defined above, 

in the presence of a condensation agent, and preferably in 
the presence of a suitable base. 
And to a preparation method (c) for the preparation of 

compounds of formula (I) wherein Gstands for CONR'R' 
and which method comprises 
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reacting a compound represented by formula (Ib-I) or (Ib 
II): R5 

M 
N 7\, \ 

(Ib-I) 5 R3 R R6 

X R N ASA3 H 
Sk NNR which method comprises 

Bl s \, / reacting a compound represented by formula (X-I), or 
W B4 ANA2 (X-II) 
BY, O 10 

B 

(X-I) 
wherein X', R, R', A' to A and B to B have the same XI 4 R ASA3 

meaning as defined above, N A L3 
15 NS \ M 

Bl ANA2 
(Ib-II) \ 2B' R3 R4 

XI R NB3 

N e Yl 
2O 

/N ne f wherein X', R. R. R., A' to A, B to B", land Li have the 
K B4 S H same meaning as defined herein, 

M BN, N 
O 

25 (X-II) 
X R 

wherein X',Y', R, R' and B' to Bhave the same meaning N 2 Y 
as defined herein, YS N f 

with a compound R-L (IX) wherein R has the same W 2B' S L3 
meaning as defined herein, and Li represents chloro, bromo, 30 B-B; R' 
iodo, Calkylsulfonyloxy, Chaloalkylsulfonyloxy, aryl- R 
sulfonyloxy or azolyl, preferably, in the presence of a base. 
And to a preparation method (d) for the preparation of wherein X,Y, R. R. R. B' to B', 1 and Li have the same 

compounds of formula (I) wherein Gstands for CSNR'R', 35 meaning as defined herein, 
which method comprises with a compound represented by formula (XI) 

reacting a compound represented by formula (Ia-I), or (Ia 
II) 

(XI) 
R-N-R 

40 H 
(Ia-I) 

X R AN3 R2 5 6 N SA V wherein R and R have the same meaning as defined 
s sk NNR herein, preferably in the presence of a base. 

Bl AN ^ 45 And to a preparation method (f) for the preparation of 
\, 2B' A. O compounds of formula (I) wherein G stands for 
NB3 

R5 
wherein X', R. R. R. A to A and B to B have the same M 

meaning as defined herein, 50 V N 
R3 R R6 

(Ia-II) X R which method comprises reacting a compound represented 
N e Yl ss by formula (XII-I), or (XII-II): 

s s f R2 
Bl S I 
W B4 N (XII-I) 
B2-6 N 5 
NB3 R1 X R N ASA R 

O 60 Sk NH 
Bl s AN % 

wherein X, Y, R, R, R and B to B have the same \, 2B' A. R3 R4 
meaning as defined herein, BSB 

with a Sulfurizing agent. 65 
And to a preparation method (e) for the preparation of wherein X', R. R. R. R. A to A', land B to Bhave the 

compounds of formula (I) wherein G stands for same meaning as defined herein, 
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(XII-II) 
X R 5 N Yl R. 

s \ s f NH 
Bl S 
W M B4 
B2 2 R4 NB3 R3 

wherein X,Y, R. R. R. R. land B to Bhave the same 
meaning as defined herein, 

with a compound R-L (XIII) 
wherein R has the same meaning as defined above, and 

wherein L' represents fluoro, chloro, bromo, a Calkyl 
carbonyloxy group, a Calkoxy-carbonyloxy group, an 
azolyl group, a C alkylsulfonyloxy group, a Chaloalkyl 
Sulfonyloxy group, or an arylsulfonyloxy group), preferably 
in the presence of a base. 
And to a preparation method (g) for the preparation of 

compounds of formula (I) wherein G stands for 

which method comprises reacting a compound represented 
by formula (Ic-I) or (Ic-II): 

(Ic-I) 

wherein X', R. R. R. R. A to A', 1 and B' to B have the 
same meaning as defined herein, 

(Ic-II) 
X R N Yl R6 

N s \ s f NH 
K S B M 
BN R3 R4 

wherein X,Y, R. R. R. R. 1 and B' to B have the same 
meaning as defined herein, 

with a compound R-L (XIV), wherein Rand L'have the 
same meaning as defined herein, preferably in the presence of 
a base. 

According to the present invention, the arylpyrrolidines 
represented by formula (I) of the present invention have a very 
strong pesticidal efficacy. 

In the present specification, the term “alkyl indicates lin 
ear or branched C- alkyl, for example, methyl, ethyl, n- or 
iso-propyl. n-, iso-, sec- or tert-butyl, n-pentyl, n-hexyl, 
n-heptyl, n-octyl, n-nonyl, n-decyl. n-undecyl, n-dodecyland 
the like, preferably Calkyl, and more preferably C alkyl. 

In addition, for an alkyl moiety that is comprised in other 
groups as a part of their constitution, those described in the 
above for the “alkyl can be exemplified. 
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14 
The term “haloalkyl indicates a carbon chain in which at 

least one hydrogen on linear or branched C- alkyl, prefer 
ably Calkyl, and more preferably Calkyl is Substituted 
with a halogen(s), for example, CHF, CHF, CF, CFC1, 
CFC1, CFBr, CFCF, CFHCF, CHCF, CFCICF, 
CC1CF, CFCH, CFCHF, CFCHF, CFCF-Cl, 
CFCFBr, CFHCH, CFHCHF, CFHCHF, CHFCF, 
CHFCFC1, CHFCFBr, CFCICF CC1CF, CFCFCF, 
CHCFCF, CFCHCF, CFCFCH, CHFCCF, 
CFCHFCF, CFCFCHF, CFCFCHF, CFCFCF-C1, 
and CFCFCF.Br. The haloalkyl many be further substi 
tuted. 
The term “alkoxy” indicates linear or branched C-2, pref 

erably C, and more preferably C alkoxy, for example, 
methoxy, ethoxy, n-propoxy, i-propoxy, n-, iso-, sec- or tert 
butoxy, pentyloxy, or hexyloxy. The alkoxy may be further 
substituted. 
The term “acylamino' for example indicates alkylcarbo 

nylamino, cyclopropylcarbonylamino and benzoylamino. In 
addition, for an alkyl moiety that is comprised in these groups 
as a part of their constitution, those described in the above for 
the “alkyl can be exemplified. 
The term "halogen' and the halogen moiety that is com 

prised in halogen-substituted groups represent fluoro, chloro, 
bromo, or iodo, and preferably fluoro, chloro, or bromo. 
The term “cycloalkyl indicates C-scycloalkyl of cyclo 

propyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and 
cyclooctyl, preferably C-7 cycloalkyl, and more preferably 
C. cycloalkyl. 
The term “alkenyl indicates Calkenyl, preferably Cas 

alkenyl. Such as vinyl, allyl, 1-propenyl, 1-(or 2-, or 3-)bute 
nyl, 1-pentenyl, and the like, and more preferably Calk 
enyl. 
The term “alkynyl' indicates Calkynyl, preferably 

Cisalkynyl such as ethynyl, propargyl, 1-propynyl, butan-3- 
ynyl, pentan-4-ynyl, and the like, and more preferably Ca 
alkynyl. 
The term “aryl' indicates a C-C aromatic hydrocarbon 

group, for example, phenyl, naphthyl, and biphenyl, and pref 
erably a Co aromatic hydrocarbon group, and more prefer 
ably phenyl. 
The term “aralkyl indicates arylalkyl, for example, benzyl 

and phenethyl. 
The term "heterocyclic ring represents a 5- or 6-mem 

bered heterocyclic ring wherein at least one heteroatom 
selected from the group consisting of N, O and S is comprised 
and also the ring represents a fused heterocyclic ring that can 
be benzo-fused. 

Specific examples of the heterocyclic ring may include 
furyl, thienyl, pyrrolyl, isoxazolyl pyrazolyl, oxazolyl, thia 
Zolyl, imidazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetra 
Zolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, 
indolyl, benzoxazolyl, quinolyl and the like. 

All chemical groups, particularly the groups amino, alkyl, 
haloalkyl, cycloalkyl, cyclohaloalkyl, alkenyl, alkynyl, 
alkoxy, haloalkoxy, alkylsulfanyl, alkylsulfinyl, alkylsulfo 
nyl, haloalkylsulfanyl, haloalkylsulfinyl, haloalkylsulfonyl, 
alkylsulfonyloxy, haloalkylsulfonyloxy, alkylaminosulfonyl, 
haloalkylaminosulfonyl, dialkylaminosulfonyl, di(haloalkyl) 
aminosulfonyl, alkylamino, dialkylamino, acylamino, 
alkoxycarbonylamino, haloalkoxycarbonylamino, alkylsul 
fonylamino, haloalkylsulfonylamino, trialkylsilyl, alkoxy 
imino, haloalkoxyimino, alkoxyiminoalkyl, haloalkoxyimi 
noalkyl, alkylsulfinylimino, alkylsulfinyliminoalkyl, 
alkylsulfinyliminoalkylcarbonyl, alkylsulfoxyimino, alkyl 
Sulfoxyiminoalkyl, alkoxycarbonyl, alkylcarbonyl, ami 
nocarbonyl, alkylaminocarbonyl, aminothiocarbonyl, alky 
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laminothiocarbonyl, dialkylaminocarbonyl, O 
dialkylaminothiocarbonyl, may be substituted by at least one 
Substitutent which may be selected among amino, hydroxy, 
halogen, nitro, cyano, isocyano, mercapto, isothiocyanate, 
carboxy, carboamide, SFs, aminosulfonyl, alkyl, cycloalkyl, 
alkenyl, cycloalkenyl, alkynyl, monoalkylamino, dialky 
lamino, N-alkylcarbonyl-amino, alkoxy, alkenyloxy, alkyny 
loxy, cycloalkyloxy, cycloalkenyloxy, alkoxycarbonyl, alk 
enyloxycarbonyl, alkynyloxycarbonyl, aryloxycarbonyl, 
alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, arylcarbo 
nyl, alkylthio, cycloalkylthio, alkenylthio, cycloalkenylthio. 
alkynylthio, alkylsulfanyl, alkylsulfinyl, alkylsulfinyl includ 
ing their isomers, alkylsulfonyl, monoalkylaminosulfonyl, 
dialkylaminosulfonyl, alkylphosphinyl, alkylphosphonyl, 
alkylphosphinyl including their isomers, alkylphosphonyl 
including their isomers, N-alkyl-aminocarbonyl, N,N-di 
alkyl-aminocarbonyl, N-alkyl-carbonyl-aminocarbonyl, 
N-alkylcarbonyl-N-alkylaminocarbonyl, aryl, aryloxy, ben 
Zyl, benzyloxy, benzylthio, arylthio, arylamino, benzy 
lamino, heterocyclic ring, trialkylsilyl, alkoxyalkyl, alkylth 
ioalkyl, alkylthioalkoxy, alkoxyalkoxy, phenethyl, 
benzyloxy, haloalkyl, haloalkoxy, haloalkylthio, haloalkyl 
carbonyl, haloalkoxycarbonyl, haloalkoxyalkoxy, 
haloalkoxyalkylthio. haloalkoxyalkylcarbonyl and 
haloalkoxyalkyl, preferably, chloro, fluoro, bromo, iodo, 
amino, nitro, cyano, hydroxy, thio and carboxy. 
The expression, “Y, RandR together” in the expression, 

“said Y and R, said Y and R' or saidY, RandR together 
may form a 5- to 7-membered saturated or unsaturated hydro 
carbon ring or heterocyclic ring together with the carbon 
atoms to which said Y and R, said Y and R or said Y, R 
and Rare bound and further with the carbon atom between 
the carbon atom to which Y is bound and the carbon atom to 
which Rand Rarebound” which is specified when A or A 
is C Y indicates that, for example, RandR togetherform 
an alkenylene group, and further form an unsaturated hydro 
carbon ring (e.g., phenyl, cyclopentenyl or cyclohexenyl) 
together with Y. In addition, the expression, “both of Rand 
R” in the expression, “the carbon atom bound to R' N 
(R)—may form carbonyl together with R and R', and the 
carbon atom bound to Q may form a 5- to 7-membered satu 
rated or unsaturated hydrocarbon ring or heterocyclic ring 
together with any one or both of RandR'bound thereto and 
further with Y” which is specified when 1 is 2 also indicates 
that, for example, R and R together form an alkenylene 
group, and further form an unsaturated hydrocarbon ring 
(e.g., phenyl, cyclopentenyl, cyclohexenyl) together with the 
carbon atom bound to Q and Y. 
The same is applied to the case where Y' forms a ring 

together with both of Rand R. 
The phrase “(total carbon atom number), which is used in 

relation to a group with any Substituent, indicates the number 
of carbon atom included in the whole group without such 
substituent. 

In an aspect of the invention compounds of formula (A) or 
(B) are preferred 

(A) 
1 CF 4 R5 

X N SA3 \ 

s Sk NNR6 
Bl Al 2 

r x2 
W B4 A. 4 M 3 R 
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16 
-continued 

(B) 
XI CF3 A. R5 

sk SA \ NND6 
Bl s \, 2 R 
W N ANA R4 
Bull, R3 B 

wherein B, B, B, X', A' to A and R to Rareas defined 
herein. 

Among the compounds of formula (A), compounds having 
the following structures (A-I) to (A-III) are particularly pre 
ferred 

(A-I) 

(A-II) 

(A-III) 

R4 

and wherein X', R, R, R and Rare as defined herein, 
each X, X, X and X’ are as defined herein for X, 
and wherein each Y, Y- and Y are as defined hereinfor 
Y2. 
Among the compounds of formula (B), compounds having 

the following structures (B-I) to (B-III) are particularly pre 
ferred 

(B-I) 
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-continued 
(B-II) 

(B-III) 

R4 

and wherein X', R. R. Rand Rare as defined herein, 
each X, X', X and X’ are as defined herein for X, 
and wherein each Y, Y- and Y are as defined hereinfor 
Y2. 

In another aspect of the invention compounds of formula 
(C-I) to (C-IV) are preferred having the following formula 

(C-I) 

(C-II) 

(C-III) 

(C-IV) 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
and wherein the chemical groups X is defined as for X', 

X, X?-?, X, X areas defined for X and Y, Y- and 
Y are as defined for Y, and R. Rare as defined herein, 
whereas R is defined as for RandR is as defined for R. 

In the formula (C-I) to (C-IV), the chemical groups 
X, X, X', X and X* independently of each other 

preferably represents hydrogen, halogen (i.e. F, Cl, Br, I) or 
Ca-haloalkyl (e.g. CF, CF.H. CFH, CHCF, CF, CFs). 
whereas it is preferred that at least one of the groups X', X', 
X, X, X stands for hydrogen, preferably one of X' 
and/or X and/or X’ stands for hydrogen, it is most pre 
ferred that X" and Xboth are standing for hydrogen while 
the other groups are standing independently of each other for 
CF, F, Cl, Br, 

and/or the chemical groups Y', Y and Y indepen 
dently of each other preferably represents hydrogen, halogen 
(e.g. F. Cl, Br, I), C-alkyl, C-alkoxy, Ca-haloalkoxy, 
C-cycloalkyl, Ca-haloalkyl (e.g. CF, CF.H. CFH, 
CHCF, CF, CFs), C-alkylsulfanyl, or Ca-haloalkyl 
Sulfanyl. 

and/or wherein R or R' independently of each other pref 
erably stands for hydrogen, and wherein R' independently 
of each other preferably stands for hydrogen, Calkyl or 
Chaloalkyl, preferably hydrogen; 

and/or wherein R'' preferably represents Cecycloalkyl 
(C)alkylcarbonyl, Calkoxy(C)alkylcarbonyl, 
Calkyl-S(C)alkylcarbonyl, Calkyl-SO(C-4)alkylcar 
bonyl, C. alkyl-SO(C-)alkylcarbonyl, more preferably 
represents one of the following groups 

CH3 s1 
O O 

-CH3 -CH3 S S 
MV 

O O 3 O O 

O 
NCH, 

O 

In another aspect of the invention compounds of formula 
(D-I) to (D-III) are preferred having the following formula 

(D-I) 
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-continued In another aspect of the invention compounds of formula 
(D-II) (F-I) to (F-III) are preferred having the following formula 

Y2-3 (F-I) 
RI 

N R2 

O 10 Yl 

(D-III) , 
N 
V 
R2 

Y2-3 15 
RI (F-II) 

NS R2 

O 2O Yl 

RI 
and wherein each X', R' and Rare as defined herein, and / 

each X, X, X and X’ are as defined herein for X, V 
and wherein Y is as defined herein forY. 25 R2 

In another aspect of the invention compounds of formula (F-III) 
(E-I) to (E-III) are preferred having the following formula 

(E-I) 30 Yl 
RI 
/ 
N 
V 

35 O R2 

and wherein each X, Y, R and Rare as defined herein, 
and wherein each X, X, X and X’ are as defined 

40 herein for X. 

In another aspect of the invention compounds of formula 
(E-II) (G-I) to (G-III) are preferred having the following formula 

45 (G-I) 

50 

(E-III) 
55 

(G-II) 

Y2-3 
R5 

60 
NR6 Y1 

R4 
R5 

N^ 
and wherein each X', R. R. R and R are as defined 65 R3 is \ 

herein, and each X, X, X and X’ are as defined R6 
herein for X, and wherein Y is as defined herein forY. 
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-continued 
(G-III) 

and wherein each X, Y, R. R. Rand Rare as defined 
herein, and wherein each X, X, X and X’ are as 
defined herein for X 

In another aspect of the invention compounds of formula 
(H-I) to (H-III) are preferred having the following formula 

(H-I) 

(H-II) 

(H-III) 

and wherein each X, Y, R and Rare as defined herein, 
each X, X', X and X’ are as defined herein for X, 
and wherein W' represents single bond or —CH2—, 
The compounds of formula (I) of the present invention 

have asymmetric carbons, and thus the compounds encom 
pass optical isomers. 
The nitrogen atom on the pyrrolidine backbone of the 

compounds of formula (I) of the present invention may be 
Substituted with oxygen, alkyl or haloalkyl or may form a salt. 

Preparation method (a) is exemplified by the reaction given 
below in which 3-(3,4,5-trichlorophenyl)-3-(trifluorom 
ethyl)pyrrolidine and N-(2-bromo-4-(trifluoromethyl)pyri 
midin-5-yl)methyl)acetamide are used as starting materials: 
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F 
F 

C F NH 

-- 

C 

C 
F 

F 
Br N 

n F Pd-catalyst 
-- 

H 

Na2 N." 
O 

F 
F F 

F F 
C N N 

SS N. CH 3 
C 1 

C O 

Preparation method (b) is exemplified by the reaction given 
below in which 2-3-(3,4,5-trichlorophenyl)-3-(trifluorom 
ethyl)pyrrolidin-1-yl)-4-(trifluoromethyl)-pyrimidine-5-car 
boxylic acid and 2-picolylamine are used as starting materi 
als: 

F 
F 

F 
F F 

C N N 

s n F -- 
N OH 

C 21 

C O 

N 
n NH2 

He 

2 

F. 
F F F 

C N N 

N. S. Y 
Sa C 21 N 

C O 

Preparation method (c) is exemplified by the reaction given 
below in which N-(pyridin-2-ylmethyl)-2-3-(3,4,5-trichlo 
rophenyl)-3-(trifluoromethyl)pyrrolidin-1-yl)-4-(trifluoro 
methyl)pyrimidine-5-carboxamide and iodomethane are 
used as starting materials: 

  



US 8,785,647 B2 
23 

F. 
F F 

C N N 
n F 

C 21 

C O 

1. HC -e- 

F. 
F F F 

C N N 

N N N 
C 21 N 

CH 
C O 

Preparation method (d) is exemplified by the reaction given 
below in which N-(pyridin-2-ylmethyl)-2-3-(3,4,5-trichlo 
rophenyl)-3-(trifluoromethyl)pyrrolidin-1-yl)-4-(trifluo 
romethyl)pyrimidine-5-carboxamide and Lawesson reagent 
are used as starting materials: 

F F 
F F Lawesson 

C N.'s F ar Reagent 
H 

N N Sa C 21 N 

C O 

F 
F 

F F 
F 

C N N F 

YN ... r 
N C 2 N 

C S 

Preparation method(e) is exemplified by the reaction given 
below in which 5-(bromomethyl)-2-3-(3,4,5-trichlorophe 
nyl)-3-(trifluoromethyl)pyrrolidin-1-yl)-4-(trifluoromethyl) 
pyrimidine and benzamide are used as starting materials: 

F 
F 

F F F 

N N 
n F -- 

N 2 Br 

C 

C 

C 
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-continued 

F 

F 

F 

F 
F 

C N N F 
21 -- 5 n 

s C 21 

O C 

Preparation method (f) is exemplified by the reaction given 
below in which 1-2-3-(3,4,5-trichlorophenyl)-3-(trifluo 
romethyl)pyrrolidin-1-yl)-4-(trifluoromethyl)-pyrimidin-5- 
yl)methanamine and acetyl chloride are used as starting 
materials: 

F 
F 

F 
F F 

C N N 
N F -- 

N NH2 C 2 

C 
O 

ls 
HC C 

F. 
F F F 

C N N F 
n 

CH 3 
C 1 

C O 

Preparation method (g) is exemplified by the reaction given 
below in which N-(2-3-(3,4,5-trichlorophenyl)-3-(trifluo 
romethyl)pyrrolidin-1-yl)-4-(trifluoro-methyl)pyrimidin-5- 
yl)methyl)acetamide and iodomethane are used as starting 
materials: 

F. 
F F F 

C N N 
n F -- 

N. CH 3 
C 1s-N- 

C O 
I 

He1 —- 
F 

F 

F F F 

C N N 

N N CH3 C 2 
HC 

C O 
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The compounds of formula (IV), which are the starting 
materials in the Preparation method (a), can be synthesized by 
the method described below. Specifically, the compounds 
represented by the following formula (XV): 

(XV) 
XI 

Bl CH 
A \ 2 
R 
B3FB R 

wherein X', B' to B' and R have the same meaning as 
defined herein can be reacted with N-benzyl-1-methoxy-N- 
(trimethylsilyl)-methylmethanamine in the presence of a 
catalyst (e.g. trifluoroacetic acid, trimethylsilyl trifluo 
romethane Sulfonate, iodotrimethylsilane, cesium fluoride) to 
give the compounds represented by formula (XVI): 

(XVI) 

wherein X', B' to B' and R have the same meaning as 
defined herein, followed by debenzylation to obtain the com 
pounds represented by the above formula (IV). 
The reaction which yields compounds of formula (XVI) 

may be carried out according to the methods described in 
“Chemistry Letters, 1984, 1117-1120” and “Tetrahedron Let 
ters, 1993,34,3279-3282. The deprotection reaction such as 
the debenzylation of compounds of formula (XVI) may be 
carried out according to the methods described in “Journal of 
the Organic Chemistry, 1984,49, 2081” and “PROTECTIVE 
GROUPS in ORGANIC CHEMISTRY THIRD EDITION, 
JOHN WILEY & SONS, INC. 
The compounds of the above formula (XV) encompass the 

compounds that are known and described, for example in 
“The Journal of Organic Chemistry, 1991, vol. 56, pp. 7336 
7340”; “The Journal of Organic Chemistry, 1994, vol. 59, pp. 
2898-2901”: “Journal of Fluorine Chemistry, 1999, vol. 95, 
pp. 167-170”; “WO2005/05085216A'. Such compounds 
may be synthesized by the methods described therein. 

Representative examples of the compounds of formula 
(XV) include 1-(trifluoromethyl) vinylbenzene, 1-chloro-3- 
1-(trifluoromethyl) vinylbenzene, 1-bromo-3-1-(trifluo 
romethyl) vinylbenzene, 1-nitro-3-1-(trifluoromethyl)vi 
nylbenzene, 1-tri-fluoromethyl-3-1-(trifluoromethyl) 
vinylbenzene, 1,3-difluoro-5-1-(trifluoro-methyl) vinyl 
benzene, 1,3-dichloro-5-1-(trifluoromethyl) vinylbenzene, 
1,3-difluoro-5-1-(trifluoromethyl) vinylbenzene, 1-fluoro 
2-(trifluoro-methyl)-4-1-(trifluoromethyl) vinylbenzene, 
1,2,3-trichloro-5-1-(trifluoromethyl) vinylbenzene, 1,3- 
dimethyl-2-nitro-5-1-(trifluoromethyl) vinylbenzene. 

Instead of N-benzyl-1-methoxy-N-(trimethylsilyl)me 
thylmethanamine in the above reaction, N-benzyl-1-butoxy 
N-(trimethylsilyl)methylmethanamine or N-(butoxy-me 
thyl)-N-(trimethylsilyl)methylcyclohexylamine may be 
used. 

Representative examples of the compounds of formula 
(IV) in the Preparation method (a) include 3-(3,5-dichlo 
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26 
rophenyl)-3-(trifluoromethyl)pyrrolidine, 3-3,5-bis(trif 
luoro-methyl)phenyl-3-(trifluoromethyl)pyrrolidine, 3-(3,4, 
5-trichloro-phenyl)-3-(trifluoromethyl)pyrrolidine, and 3-(3. 
5-dimethyl-4-nitro-phenyl)-3-(trifluoromethyl)pyrrolidine. 
Many of the compounds of formula (V-I) or (V-II), which 

are starting materials in the Preparation method (a), are 
known compounds, and they may be readily synthesized by 
the methods widely known in organic chemistry. 
The specific examples of formula (V-I) include for 

example 2-chloro-N-ethyl-4-(trifluoromethyl)pyrimidine-5- 
carboxamide, tert-butyl (5-bromo-2,3-dihydro-1H-inden-1- 
yl)carbamate that is described in US Pat. No. 2008/0021024. 

Further, the specific examples of formula (V-II) may 
include: 2-chloro-N-ethyl-4-(trifluoromethyl)-1,3-thiazole 
5-carboxamide and the like. 
The reaction of the Preparation method (a) can be carried 

out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane, etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.), 
esters (e.g. ethyl acetate, ethyl propionate etc.), acid amides 
(e.g. dimethylformamide (DMF), dimethylacetamide 
(DMA), N-methylpyrrolidone etc.), nitriles (e.g. acetonitrile, 
propionitrile etc.), dimethylsulfoxide (DMSO), water or 
mixed solvents thereof and the like. 
The reaction of the Preparation method (a) can be carried 

out in the presence of a base, such as alkali metal bases (e.g. 
lithium hydride, sodium hydride, potassium hydride, butyl 
lithium, tert-butyl lithium, trimethylsilyl lithium, lithium 
hexamethyldisilazide, Sodium carbonate, potassium carbon 
ate, cesium carbonate, tripotassium phosphate, sodium 
acetate, potassium acetate, Sodium methoxide, Sodium ethox 
ide, Sodium-tert-butoxide and potassium-tert-butoxide etc.), 
organic bases (e.g. triethylamine, diisopropylethylamine, 
tributylamine, N-methylmorpholine, N,N-dimethylaniline, 
N,N-diethylaniline, 4-tert-butyl-N,N-dimethylaniline, pyri 
dine, picoline, lutidine, diazabicycloundecene, diazabicy 
clooctane, imidazole etc.) and optionally in the presence of a 
metal catalyst Such as transition metal catalysts (eg. Pd 
(dba), Pd(dba)-CHCl (dba dibenzylideneacetone), 
Pd(OAc), CuI, Cu2O). The transition metal catalyst can be 
used in the presence of phosphine ligands Such as 2,2'-bis 
(diphenylphosphino)-1,1'-binaphtalene (BINAP), 4,5-bis 
(diphenylphosphino)-9,9-dimethylxanthene (Xantphos), 
tributylphosphine, triphenyl-phosphine, or amine ligands 
Such as 8-quinolinol, proline, N,N-dimethylglycine. 
The preparation method (a) can be carried out within a 

Substantially wide temperature range. It may be generally 
carried out at the temperature between about -78° C. and 
about 200° C., preferably between -10°C. and about 150° C. 
Said reaction is desirably carried out at normal pressure 
although it may be carried out under elevated or reduced 
pressure. The reaction time is 0.1 to 72 hours, preferably 0.1 
to 24 hours. 

For carrying out the Preparation method (a), for example, 1 
mole of the compound of formula (IV) can be reacted with 1 
to 3 moles of the compound of formula (V-I) or (V-II) in the 
presence of 1 to 3 moles of a base (e.g. sodium-tert-butoxide 
and a catalytic amount (e.g. in the range of about 1 to 10 
mol-%) of the transitional metal catalyst (e.g. Pd(dba) or 
Pd(dba)-CHCl) and a suitable amount (e.g. in the range of 
about 3 to 30 mol-%) of phosphine ligand compound (e.g. 
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4,5-bis(diphenylphosphino)-9,9-dimethylxanthen) in a dilu 
ent (e.g. toluene) to obtain the compound of formula (I) of the 
present invention. 
Some of the compounds of formula (VI-I) and (VI-II), 

which are the starting materials in the Preparation method (b). 
are novel compounds and they can be synthesized by the 
methods below. Specifically, the compounds of the above 
formula (IV) can be reacted with a compound represented by 
the following formula (XVII-I): 

(XVII-I) 
A= A OR8 

Ll ( X { 
Al-A2 O 

wherein A' to A and L' have the same meaning as defined 
above, and R represents hydrogen or C, alkyl, or 

with a compound represented by the following formula 
(XVII-II): 

(XVII-II) 

OR 

wherein Y. R. A to A and L'have the same meaning as 
defined herein 

to obtain the compounds represented by formula (XVIII-I): 

(XVIII-I) 
X 

R SA3 
Ns sk OR 

Bl a 
\, B' ANA2 
B-B; O 

wherein X', B' to B, R, A' to A and R have the same 
meaning as defined herein, or 

the compounds represented by formula (XVIII-II): 

(XVIII-II) 
XI 

R N 2 Yl 

/N s B 
S 4 

O 

wherein X', B' to B. R.Y. and Rhave the same meaning 
as defined herein. In addition, when R represents C, alkyl, 
by subjecting the compounds represented by the above for 
mula (XVIII-I) or (XVIII-II) to a hydrolysis reaction, the 
compounds represented by formula (VI-I) or (VI-II) can be 
obtained. 
The compounds represented by the above formula (XVII 

I) and (XVII-II) in above Preparation method, which are well 
known compounds in the field of organic chemistry, may 
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28 
include the following compounds, for example: ethyl 
2-chloro-4-(trifluoromethyl)pyrimidine-5-carboxylate, and 
ethyl 2-chloro-4-(trifluoromethyl)-1,3-thiazole-5-carboxy 
late. 

Furthermore, the compounds represented by formula (VII 
I) or (VII-II), which are the starting materials in the Prepara 
tion method (b), can be synthesized according to well known 
methods in the field of organic chemistry. 

For example, they can be readily obtained by the method 
comprising a reaction of the compounds represented by the 
above formula (VI-I) or (VI-II) with a chlorinating agent such 
as thionyl chloride, oxalyl chloride, phosphorus pentachlo 
ride and the like, or by the method comprising a reaction with 
an organic acid halide such as pivaloyl chloride and the like, 
or the method comprising a reaction with carbonyl diimida 
Zole or sulfonyl imidazole and the like. 

Representative compounds of formula (VI-I) or (VI-II) in 
the Preparation method (b) may include: 2-chloro-4-(trifluo 
romethyl)pyrimidine-5-carboxylic acid, 2-chloro-4-(trif 
luoro-methyl)-1,3-thiazole-5-carboxylic acid, and the like. 

Representative compounds of formula (VII-I) or (VII-II) 
may include: 2-chloro-4-(trifluoromethyl)pyrimidine-5-car 
bonyl chloride, 2-chloro-4-(trifluoro-methyl)-1,3-thiazole-5- 
carbonyl chloride, and the like. 
The compounds of formula (VIII), which are the starting 

materials in the Preparation method (b), are well known com 
pounds and their specific examples may include: methy 
lamine, ethylamine, cyclopropylamine, propargylamine, 2.2, 
2-trifluoroethylamine, 2-picolylamine, 3-aminomethyl-6- 
chloropyridine, and the like. 
The reaction of the Preparation method (b) can be carried 

out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.), 
esters (e.g. ethyl acetate, ethyl propionate etc.), acid amides 
(e.g. dimethylformamide (DMF), dimethylacetamide 
(DMA), N-methylpyrrolidone etc.), nitriles (e.g. acetonitrile, 
propionitrile etc.), dimethylsulfoxide (DMSO), water or 
mixed solvents thereof and the like. 
The reaction can be carried out using the following bases 

Such as alkali metal bases including Sodium hydroxide, potas 
sium hydroxide, Sodium carbonate, potassium carbonate, 
cesium carbonate, tripotassium phosphate, sodium acetate, 
potassium acetate and the like and organic bases including 
triethylamine, diisopropylethylamine, tributylamine, N-me 
thylmorpholine, N,N-dimethylaniline, N,N-diethylaniline, 
4-tert-butyl-N,N-dimethylaniline, pyridine, picoline, luti 
dine, diazabicycloundecene, diazabicyclooctane, imidazole 
and the like. 
The reaction can be carried out using the following con 

densation agents: 1,3-dicyclohexylcarbodiimide (DCC), 
1-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydro 
chloride (WSCI), carbonyldiimidazole (CDI), diethylcyano 
phosphate (DEPC), 2-chloro-1-methylpyridinium iodide 
(Mukaiyama's reagent) and the like. 
The Preparation method (b) can be carried out within a 

Substantially wide temperature range. It may be generally 
carried out between about -78° C. and about 200° C., pref 
erably between -10° C. and about 150° C. Said reaction is 
desirably carried out at normal pressure although it may be 
carried out under elevated or reduced pressure. The reaction 
time is 0.1 to 72 hours, preferably 0.1 to 24 hours. 
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For carrying out the Preparation method (b), for example, 
1 mole of the compound of formula (VI-I) or (VI-II) can be 
reacted with 1 to 3 moles of the compound of formula (VIII) 
using 1 mole to 3 moles of a condensation agent and, if 
desired, with a catalytic amount of an additive such as 1-hy 
droxybenzotriazole in a diluent (e.g. DMF) to obtain the 
corresponding compound of formula (I). 
The compounds of formula (Ib-I) or (Ib-II), which are the 

starting materials in the Preparation method (c), are encom 
passed by formula (I) of the present invention obtained by 
above Preparation method (b). 
The con pounds of formula (IX), which are the starting 

materials, are well known compounds and their specific 
examples may include iodomethane, iodoethane and the like. 
In addition, with respect to formula (IX), when L represents 
arylsulfonyloxy, the aryl includes phenyl, 4-methylphenyl, 
4-chlorophenyl and the like. 
The reaction of the Preparation method (c) can be carried 

out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.), 
esters (e.g. ethyl acetate, ethyl propionate etc.), acid amides 
(e.g. dimethylformamide (DMF), dimethylacetamide 
(DMA), N-methylpyrrolidone etc.), nitriles (e.g. acetonitrile, 
propionitrile etc.), dimethylsulfoxide (DMSO), water or 
mixed solvents thereof and the like. 
The reaction can be carried out using the following bases 

Such as alkali metal bases including lithium hydride, sodium 
hydride, potassium hydride, Sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium carbonate, cesium 
carbonate, tripotassium phosphate, sodium acetate, potas 
sium acetate and the like, organic bases such as triethylamine, 
diisopropylethylamine, tributylamine, N-methylmorpholine, 
N,N-dimethylaniline, N,N-diethylaniline, 4-tert-butyl-N,N- 
dimethylaniline, pyridine, picoline, lutidine, diazabicycloun 
decene, diazabicyclooctane, imidazole and the like. 
The Preparation method (c) can be carried out within a 

Substantially wide temperature range. It may be generally 
carried out between about -78° C. and about 200° C., pref 
erably between -10° C. and about 150° C. Said reaction is 
preferably carried out at normal pressure although it may be 
carried out under elevated or reduced pressure. The reaction 
time is 0.1 to 72 hours, preferably 0.1 to 24 hours. 

For carrying out the Preparation method (c), for example, 1 
mole of the compound of formula (Ib-I) or (Ib-II) can be 
reacted with 1 to 5 moles of the compound of formula (IX) in 
a diluent (e.g. THF) in the presence of a base to obtain the 
corresponding compound of formula (I). 
The compounds of formula (Ia-I) or (Ia-II), which are the 

starting materials in the Preparation method (d), are encom 
passed by formula (I) of the present invention obtained by the 
above Preparation method (b) or Preparation method (c). 
As a Sulfurizing agent used in the Preparation method (d), 

phosphorus pentasulfide, Lawesson reagent and the like can 
be mentioned. 

The reaction of the Preparation method (d) can be carried 
out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
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30 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.) or 
mixed solvents thereof and the like. 

The Preparation method (d) can be carried out within a 
Substantially wide temperature range. It may be generally 
carried out between about -78° C. and about 200° C., pref 
erably between room temperature and about 150° C. Said 
reaction is desirably carried out at normal pressure although it 
may be carried out under elevated or reduced pressure. The 
reaction time is 0.1 to 72 hours, preferably 0.1 to 24 hours. 

For carrying out the Preparation method (d), for example, 
1 mole of the compound of formula (Ia-I) or (Ia-II) can be 
reacted with 0.5 mole to 3 moles of a Lawesson reagent in a 
diluent (e.g. toluene) to obtain the corresponding compound 
of formula (I). 
The compounds of formula (X-I) or (X-II), which are the 

starting materials in the Preparation method (e), are novel 
compounds and may be synthesized by the method below, for 
example. Specifically, the compounds of the above formula 
(VII-I) or (VII-II) can be reduced to obtain the compounds 
represented by the following formula (XIX-Ia): 

(XIX-Ia) 

wherein X', B' to B. R and A' to A' have the same mean 
ing as defined herein, or 

the compounds represented by the following formula 
(XIX-IIa): 

(XIX-IIa) 

wherein X', B' to B. R and Y have the same meaning as 
defined herein, 
which are then subjected to the reaction Such as halogena 

tion or alkylsulfonylation in a typical manner to obtain the 
compounds represented by the following formula (X-Ia): 

(X-1a) 

X R N ASA3 
L3 

Bl \, /2 
s. 2 \, B' A. 

B NB; 

wherein X', B' to B, R, A' to A and Li have the same 
meaning as defined herein, or the compounds represented by 
the following formula (X-IIa): 
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(X-IIa) 
X R 

N N Yl 

SYY, Bl 
\, 2B' S L3 
NB3 

wherein X', B' to B. R.Y. and Li have the same meaning 
as defined herein. 

Representative examples of the compounds of formula 
(X-I) or (X-II) in the Preparation method (e) may include: 
5-(chloromethyl)-2-3-(3,4,5-trichlorophenyl)-3-(trifluo 
romethyl)pyrrolidin-1-yl)-4-(trifluoromethyl)pyrimidine, 
5-(chloromethyl)-2-3-(3,4,5-trichlorophenyl)-3-(trifluo 
romethyl)pyrrolidin-1-yl)-4-(trifluoromethyl)-1,3-thiazole, 
and the like. 
The compounds of formula (XI), which are the starting 

materials in the Preparation method (e), are well known com 
pounds and the representative examples may include: ammo 
nia, acetamide, propionamide, benzamide, 2-chlorobenza 
mide, 3-chlorobenzamide, 4-chlorobenzamide and the like. 
The reaction of the Preparation method (e) can be carried 

out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.), 
esters (e.g. ethyl acetate, ethyl propionate etc.), acid amides 
(e.g. dimethylformamide (DMF), dimethylacetamide 
(DMA), N-methylpyrrolidone etc.), nitriles (e.g. acetonitrile, 
propionitrile etc.), dimethylsulfoxide (DMSO), water or 
mixed solvents thereof and the like. 
The reaction can be carried out using the following bases 

Such as alkali metal bases including lithium hydride, sodium 
hydride, potassium hydride, Sodium hydroxide, potassium 
hydroxide, sodium carbonate, potassium carbonate, cesium 
carbonate, tripotassium phosphate, sodium acetate, potas 
sium acetate and the like and organic bases Such as triethy 
lamine, diisopropylethylamine, tributylamine, N-methyl 
morpholine, N,N-dimethylaniline, N,N-diethylaniline, 
4-tert-butyl-N,N-dimethylaniline, pyridine, picoline, luti 
dine, diazabicycloundecene, diazabicyclooctane, imidazole 
and the like. 
The Preparation method (e) can be carried out within a 

Substantially wide temperature range. It may be generally 
carried out between about -78° C. and about 200° C., pref 
erably between -10° C. and about 150° C. Said reaction is 
desirably carried out at normal pressure although it may be 
carried out under elevated or reduced pressure. The reaction 
time is 0.1 to 72 hours, preferably 0.1 to 24 hours. 

For carrying out the Preparation method (e), for example, 1 
mole of the compound of formula (X-I) or (X-II) can be 
reacted with 1 to 3 moles of the compound of formula (XI) in 
the presence of a base in a diluent (e.g. THF) to obtain the 
corresponding compound of formula (I). 
The compounds of formula (XII-I) or (XII-II), which are 

the starting materials in the Preparation method (f), are novel 
compounds and may be obtained by reacting a compound of 
the above formula (X-I) or (X-II) with a compound repre 
sented by the following formula (XX): 

R NH, (XX) 
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32 
wherein R has the same meaning as described in the 

above). 
Furthermore, regarding the compounds represented by for 

mula (XII-I) or (XII-II) wherein l=1, they can be also synthe 
sized by an alternative method comprising reacting a com 
pound of the above formula (IV) with a compound 
represented by the following formula (XXI-I): 

(XXI-I) 
L A. O 

Y NA3 
A 2 N 
nA2 

R3 
R4 O 

wherein A' to A. R. Rand L' have the same meaning as 
defined herein 

or with a compound represented by the following formula 
(XXI-II): 

N Y O 

-( -{ N 
R3 

R4 O 

wherein Y. R. R. and L' have the same meaning as 
defined herein 

to obtain the compounds represented by the following for 
mula (XXII-I): 

(XXI-II) 

(XXII-I) 

O 
4 

X R N ASA3 
N NYC Bl Al N A2 

W B4 A. R3 O 
R4 BN B3 

wherein X', B' to B", A' to A. R. RandR have the same 
meaning as defined herein, or 

the compounds represented by the following formula 
(XXII-II): 

(XXII-II) 

XI 

1>C Y1 O N 
B11 N N/ 
B2 B4 N( N 
N? S 

R3 
R4 O 

wherein X', B' to B, Y', R, R and R have the same 
meaning as defined herein, 
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followed by carrying outanamino Gabrielamine synthesis 
reaction. 
The compounds of above formula (XXI-I) or (XXI-II) are 

known compounds and may include the followings: 
2-(2-chloro-4-(trifluoromethyl)pyrimidin-5-yl)methyl 

1H-isoindol-1,3(2H)-dione, 2-(2-chloro-4-(trifluorom 
ethyl)-1,3-thiazol-5-yl)methyl)-1H-isoindol-1,3(2H)-dione, 
2-(4-bromobenzyl)-1H-isoindol-1,3(2H)-dione, 2-(4- 
bromo-2-nitrobenzyl)-1H-isoindol-1,3(2H)-dione, 2-(4-io 
dobenzyl)-1H-isoindol-1,3(2H)-dione, 2-(4-iodo-2-ni 
trobenzyl)-1H-isoindol-1,3(2H)-dione, 2-(2-chloro-4- 
iodobenzyl)-1H-isoindol-1,3(2H)-dione and the like. 

Furthermore, the compounds of formula (XII-I) or (XII-II) 
wherein R. RandR represent hydrogen may be also readily 
synthesized by an alternative method which includes a usual 
reduction reaction of the nitrile compounds represented by 
formula (XXIII-I): 

(XXIII-I) 
XI 

R 

R N N 's A3 
Bé e B' Y 
NB3 AN 2 

A2 CN 

wherein X', B' to B'A' to A and Rhave the same mean 
ing as defined herein, or the nitrile compounds represented by 
formula (XXIII-II): 

(XXIII-II) 
XI 

R 
Y 

s N/ 
B3 2. B' N( 
n? S CN 

wherein X', B' to B. Y' and R have the same meaning as 
defined herein, followed by a subsequent hydrolysis reaction. 

Representative examples of the compounds of formula 
(XII-I) or (XII-II) in the Preparation method (f) may include: 
1-2-3-(3,4,5-trichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-4-(trifluoro-methyl)pyrimidin-5-yl)methanamine, 
1-2-3-(3,4,5-trichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-4-(trifluoromethyl)-1,3-thiazol-5- 
yl)methanamine, 1-2-chloro-4-3-(3,5-dichlorophenyl)-3- 
(trifluoromethyl)pyrrolidin-1-yl-phenyl)methanamine, 
1-2-bromo-4-3-(3,5-dichlorophenyl)-3-(trifluoromethyl) 
pyrrolidin-1-yl)-phenyl)methanamine and the like. 

The compounds of formula (XIII), which are the starting 
materials in the Preparation method (f), are well known com 
pounds, and the specific examples may include: acetyl chlo 
ride; propionyl chloride; benzoyl chloride: 2-chlorobenzoyl 
chloride; 

3-chlorobenzoyl chloride: 4-chlorobenzoyl chloride; nico 
tinoylchloride hydrochloride salt and the like. 

The reaction of the Preparation method (f) can be carried 
out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
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34 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.), 
esters (e.g. ethyl acetate, ethyl propionate etc.), acid amides 
(e.g. dimethylformamide (DMF), dimethylacetamide 
(DMA), N-methylpyrrolidone etc.), nitriles (e.g. acetonitrile, 
propionitrile etc.), dimethylsulfoxide (DMSO), water or 
mixed solvents thereof and the like. 
The reaction can be carried out using the following bases 

Such as alkali metal bases including lithium hydride, sodium 
hydride, potassium hydride, Sodium hydroxide, potassium 
hydroxide, Sodium carbonate, potassium carbonate, cesium 
carbonate, tripotassium phosphate, sodium acetate, potas 
sium acetate and the like and organic bases such as triethy 
lamine, diisopropylethylamine, tributylamine, N-methyl 
morpholine, N,N-dimethylaniline, N,N-diethylaniline, 
4-tert-butyl-N,N-dimethylaniline, pyridine, picoline, luti 
dine, diazabicycloundecene, diazabicyclooctane, imidazole 
and the like. 
The Preparation method (f) can be carried out within a 

Substantially wide temperature range. It may be generally 
carried out between about -78° C. and about 200° C., pref 
erably between -10° C. and about 150° C. Said reaction is 
desirably carried out at normal pressure although it may be 
carried out under elevated or reduced pressure. The reaction 
time is 0.1 to 72 hours, preferably 0.1 to 24 hours. 

For carrying out the Preparation method (f), for example, 1 
mole of the compound of formula (XII-I) or (XII-II) can be 
reacted with 1 to 3 moles of the compound of formula (XIII) 
in the presence of a base in a diluent (e.g. THF) to obtain the 
corresponding compound of formula (I). 
The compounds of formula (Ic-I) or (Ic-II), which are the 

starting materials in the Preparation method (g), are encom 
passed by formula (I) of the present invention obtained by the 
above Preparation method (e) or Preparation method (f). 
The compounds of formula (XIV) as the starting materials 

are well known and the specific examples may include 
iodomethane, iodoethane, acetyl chloride and the like. 
The reaction of the Preparation method (g) can be carried 

out in a Suitable diluent, and examples thereof include ali 
phatic hydrocarbons (e.g. hexane, cyclohexane, heptane etc.), 
aliphatic halogenated hydrocarbons (e.g. dichloromethane, 
chloroform, carbon tetrachloride, dichloroethane etc.), aro 
matic hydrocarbons (e.g. benzene, toluene, Xylene, chlo 
robenzene etc.), ethers (e.g. diethyl ether, dibutyl ether, 
dimethoxyethane (DME), tetrohydrofuran, dioxane etc.), 
esters (e.g. ethyl acetate, ethyl propionate etc.), acid amides 
(e.g. dimethylformamide (DMF), dimethylacetamide 
(DMA), N-methylpyrrolidone etc.), nitriles (e.g. acetonitrile, 
propionitrile etc.), dimethylsulfoxide (DMSO), water or 
mixed solvents thereof and the like. 
The reaction can be carried out using the following bases 

Such as alkali metal bases including lithium hydride, sodium 
hydride, potassium hydride, Sodium hydroxide, potassium 
hydroxide, Sodium carbonate, potassium carbonate, cesium 
carbonate, tripotassium phosphate, sodium acetate, potas 
sium acetate and the like and organic bases such as triethy 
lamine, diisopropylethylamine, tributylamine, N-methyl 
morpholine, N,N-dimethylaniline, N,N-diethylaniline, 
4-tert-butyl-N,N-dimethylaniline, pyridine, picoline, luti 
dine, diazabicycloundecene, diazabicyclooctane, imidazole 
and the like. 
The Preparation method (g) can be carried out within a 

Substantially wide temperature range. It may be generally 
carried out between about -78° C. and about 200° C., pref 
erably between -10° C. and about 150° C. Said reaction is 
desirably carried out at normal pressure although it may be 
carried out under elevated or reduced pressure. The reaction 
time is 0.1 to 72 hours, preferably 0.1 to 24 hours. 
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For carrying out the Preparation method (g), for example, 
1 mole of the compound of formula (Ic-I) or (Ic-II) can be 
reacted with 1 to 3 moles of the compound of formula (XIV) 
in the presence of a base in a diluent (e.g. THF) to obtain the 
corresponding compound of formula (I). 

With respect to the above Preparation methods for the 
compounds of formula (I) of the present invention, novel raw 
materials thereof (i.e., starting materials and intermediates) 
can be collectively represented by formula (XXIV) described 
below: 

(XXIV) 
XI 

R 

B1 N N A. 
Y SA3 B2 B4 N? els B AN-2 

wherein X', R., A' to A and B to B have the same mean 
ing as defined above, and T represents, 

cyano, amino, or nitro, andl, L. L. R. R. RandR have 
the same meaning as defined above. 

The active compounds of the invention, in combination 
with good plant tolerance and favourable toxicity to warm 
blooded animals and being tolerated well by the environment, 
are Suitable for protecting plants and plant organs, for increas 
ing harvest yields, for improving the quality of the harvested 
material and for controlling animal pests, in particular 
insects, arachnids, helminths, nematodes and molluscs, 
which are encountered in agriculture, in horticulture, in ani 
mal husbandry, in forests, in gardens and leisure facilities, in 
the protection of stored products and of materials, and in the 
hygiene sector. They can be preferably employed as plant 
protection agents. They are active against normally sensitive 
and resistant species and against all or Some stages of devel 
opment. 

Such umwanted insects which may damage plants and/or 
technical materials include e.g. beetles (Coleopteran). Such as 
adzuki bean beetle (Callosobruchus Chinensis), maize wee 
vil (Sitophilus zeamais), red flour beetle (Tribolium Casta 
neum), large twenty-wight-spotted lady beetle (Epillachna 
vigintioctomaculata), barley wireworm (Agriotes Oguraefits 
cicollis), soybean beetle (Anomala rufocuprea), Colorado 
potato beetle (Leptinotarsa decemlineata), corn root worm 
(Diabrotica spp.), Matsunomadra long-horned beetle (Mono 
chamus alternatus endai), rice water weevil (Lissorhoptrus 
Oryzophilus), powder-post beetle (Lyctus brunneus); lepi 
dopteran pests, such as gypsy moth (Lymantria dispar), 
Lackey moth (Malacosoma neustria), Small white (Pieris 
rapae crucivora), cotton leafworm (Spodoptera litura), cab 
bage moth (Mamestra brassicae), rice stem borer (Chilo sup 
pressalis), European corn borer (Ostrinia nubilalis), dried 
currant moth (Cadra Cautella), chyanokokakumonhamaki 
(Adoxophyes honnai), codling moth (Cydia pomonella), Tur 
nip Moth (Agrotis segetum), Wax Moth (Galleria mel 
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36 
lonella), Diamondback moth (Plutella xylostella), tobacco 
budworm moth (Heliothis virescens), citrus leafminer (Phyl 
locnistis citrella); hemipterous pests, such as green rice leaf 
hopper (Nephotettix cincticeps), brown planthopper 
(Nilaparvata lugens), comstock mealybug (Pseudococcus 
comstocki), arrowheat Scale (Unaspis yanonensis), 
Momoaka-aburamusi (Myzus persicas), green apple aphid 
(Aphis poni), cotton aphid (Aphis gossypii), turnip aphid 
(Lipaphis erysimi), Nashi-gunbai (Stephanitis nashi), Nezara 
(Nezara spp.), greenhouse whitefly (Trialeurodes vaporari 
orm), Pshylla (Pshvilla spp.); thysanoptera pests, such as palm 
thrips (Thrips palmi), western flower thrips (Franklinella 
occidentalis); orthopteran pests, such as mole cricket (Gryl 
lotalpa Africana), migratory locust (Locusta migratoria); 
blattarian pests. Such as German cockroach (Blatella ger 
manica), American cockroach (Periplaneta americana), 
yamato white ant (Reticulitermes speratus), Formosan Sub 
terranean termite (Coptotermes formosanus); 

dipterous pests, such as housefly (Musca domestica), yel 
low fever mosquito (Aedes aegypti), Seedcorn maggot (Delia 
platura), Aka-ie-ka (Culex pipiens pallens), Sina-hamadara 
ka (Anopheles sinensis), kodaka-aka-ie-ka (Culex tritaenio 
rhynchus), serpentine leafminer (Liriomyza trifolii) and the 
like. 

Further, as mites, Carmine spider mite (Tetranychus cin 
nabarinus), two-spotted spider mite (Tetrahychus urticae), 
Citrus red mite (Panonychus citri), Pink citrus rust mite (Acu 
lops pelekassi), Tarsonemus (Tarsonemus spp.) and the like 
can be mentioned. 

In addition, as nematodes, Sweet potato root-knot nema 
tode (Meloidogyne incognita), pine wood nematode (Bur 
Saphelenchus xylophilus), rice white-tip nematode (Aphelen 
choides besseyi), soybean cyst nematode (Heterodera 
glycines), meadow nematode (Pratylenchus spp.) and the like 
can be mentioned. 
The Abovementioned Pests Include: 
From the order of the Anoplura (Phthiraptera), for 

example, Damalinia spp., Haematopinus spp., Linognathus 
spp., Pediculus spp., Trichodectes spp. 
From the class of the Arachnida, for example, Acarus spp., 

Aceria Sheldoni, Aculops spp., Aculus spp., Amblyomma spp., 
Amphitetranychus viennensis, Argas spp., Boophilus spp., 
Brevipalpus spp., Bryobia praetiosa, Chorioptes spp., Der 
manyssus gallinae, Eotetranychus spp., Epitrimerus pyri, 
Eutetranychus spp., Eriophyes spp., Halotydeus destructor, 
Hemitarisonemus spp., Hyalomma spp., Ixodes spp., Latro 
dectus mactans, Metatetranychus spp., Nuphersa spp., Oli 
gonychus spp., Ornithodoros spp., Panonychus spp., Phyllo 
coptruta oleivora, Polyphagotarisonemus latus, Psoroptes 
spp., Rhipicephalus spp., Rhizoglyphus spp., Sarcoptes spp., 
Scorpio maurus, Stenotarisonemus spp., Tarsonemus spp., 
Tetranychus spp., Vasates lycopersici. 
From the class of the Bivalva, for example, Dreissena spp. 
From the order of the Chilopoda, for example, Geophilus 

spp., Scutigera spp. 
From the order of the Coleoptera, for example, Acalymma 

vittatum, Acanthoscelides Obtectus, Adoretus spp., Agelastica 
alni, Agriotes spp., Amphimallon solstitialis, Anobium punc 
tatum, Anoplophora spp., Anthonomus spp., Anthrenus spp., 
Apion spp., Apogonia spp., Atomaria spp., Attagenus spp., 
Bruchidius Obtectus, Bruchus spp., Cassida spp., Cerotoma 
trifurcata, Ceutorrhynchus spp., Chaetocnema spp., Cleonus 
mendicus, Conoderus spp., Cosmopolites spp., Costelytra 
Zealandica, Ctenicera spp., Curculio spp., Cryptorhynchus 
lapathi, Cylindrocopturus spp., Dermestes spp., Diabrotica 
spp., Dichocrocis spp., Diloboderus spp., Epilachna spp., 
Epitrix spp., Faustinus spp., Gibbium psylloides, Hellula 
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undalis, Heteronychus arator, Heteronyx spp., Hylamorpha 
elegans, Hylotrupes bajulus, Hypera postica, Hypothenemus 
spp., Lachnosterna Consanguinea, Lema spp., Leptinotarsa 
decemlineata, Leucoptera spp., Lissorhoptrus Oryzophilus, 
Lixus spp., Luperodes spp., Lyctus spp., Megascelis spp., 
Melanotus spp., Melligethes aeneus, Melolontha spp., Migdo 
lus spp., Monochamus spp., Naupactus xanthographus, Nip 
tus hololeucus, Oryctes rhinoceros, Oryzaephilus surina 
mensis, Oryzaphagus Oryzae, Otiorrhynchus spp., 
Oxycetonia jucunda, Phaedon cochleariae, Phyllophaga 
spp., Phyllotreta spp., Popillia japonica, Premnotrypes spp., 
Psylliodes spp., Ptinus spp., Rhizobius ventralis, Rhizopertha 
dominica, Sitophilus spp., Sphenophorus spp., Sternechus 
spp., Symphyletes spp., Tanymecus spp., Tenebrio molitor, 
Tribolium spp., Trogoderma spp., Tichius spp., Xvlotrechus 
spp., Zabrus spp. 
From the order of the Collembola, for example, Onychi 

lirtiS drinatti.S. 

From the order of the Diplopoda, for example, Blaniulus 
guttulatus. 

From the order of the Diptera, for example, Aedes spp., 
Agromyza spp., Anastrepha spp., Anopheles spp., 
Asphondylia spp., Bactrocera spp., Bibio hortulanus, Calli 
phora erythrocephala, Ceratitis capitata, Chironomus spp., 
Chrysomyia spp., Cochliomyia spp., Contarinia spp., Cordy 
lobia anthropophaga, Culex spp., Cuterebra spp., Dacus 
Oleae, Dasy neura spp., Delia spp., Dermatobia hominis, 
Drosophila spp., Echinocnemus spp., Fannia spp., Gastro 
philus spp., Hydrellia spp., Hyllemyia spp., Hippobosca spp., 
Hypoderma spp., Liriomyza spp. Lucilia spp., Musca spp., 
Nezara spp., Oestrus spp., Oscinella frit, Pegomyia spp., 
Phorbia spp., Prodiplosis spp., Psila rosae, Rhagoletis spp., 
Stomoxys spp., Tabanus spp., Tannia spp., Tetanops spp., 
Tipula spp. 
From the class of the Gastropoda, for example, Arion spp., 

Biomphalaria spp., Bulinus spp., Deroceras spp., Galba spp., 
Lynnaea spp., Oncomelania spp., Pomacea spp., Succinea 
spp. 
From the class of the Helminthen, for example, Ancylos 

toma duodenale, Ancylostoma ceylanicum, Acylostoma bra 
Ziliensis, Ancylostoma spp., Ascaris lubricoides, Ascaris 
spp., Brugia malayi, Brugia timori, Bunostomum spp., Chab 
ertia spp., Clonorchis spp., Cooperia spp., Dicrocoelium 
spp., Dictyocaulus filaria, Diphyllobothrium latum, Dracun 
culus medimensis, Echinococcus granulosus, Echinococcus 
multilocularis, Enterobius vermicularis, Faciola spp., Hae 
monchus spp., Heterakis spp., Hymenolepis nana, Hvostron 
gulus spp., Loa Loa, Nematodirus spp., Oesophagostomum 
spp., Opisthorchis spp., Onchocerca volvulus, Ostertagia 
spp., Paragoninus spp., Schistosomen spp., Strongyloides 
fielleborni, Strongyloides Stercoralis, Stronyloides spp., Tae 
nia saginata, Taenia solium, Trichinella spiralis, Trichinella 
nativa, Trichinella britovi, Trichinella nelsoni, Trichinella 
pseudopsiralis, Tricho strongulus spp., Trichuris trichuria, 
Wuchereria bancrofti. 

It is furthermore possible to control protozoa, such as 
Eineria. 
From the order of the Heteroptera, for example, Anasa 

tristis, Antestiopsis spp., Blissus spp., Calocoris spp., 
Campylomma livida, Cavelerius spp., Cimex spp., Collaria 
spp., Creontiades dilutus, Dasynus piperis, Dichelops firca 
tus, Diconocoris hewetti, Dysdercus spp., Euschistus spp., 
Eurygaster spp., Heliopeltis spp., Horcias nobilellus, Lepto 
COrisa spp., Leptoglossus phyllopus, Lygus spp., Macropes 
excavatus, Miridae, Monallonion atratum, Nezara spp., 
Oebalus spp., Pentomidae, Piesma quadrata, Piezodorus 
spp., Psallus spp., Pseudacy.sta persea, Rhodnius spp., Sahl 

38 
bergella singularis, Scaptocoris Castanea, Scotinophora 
spp., Stephanitis nashi, Tibraca spp., Triatoma spp. 
From the order of the Homoptera, for example, Acyrtho 

Sipon spp., Acrogonia spp., Aeneolamia spp., Agonoscena 
5 spp., Aleurodes spp., Aleurolobus barodensis, Aleurothrixus 

spp., Amrasca spp., Anuraphis cardui, Aonidiella spp., Apha 
nostigma piri, Aphis spp., Arboridia apicalis, Aspidiella spp., 
Aspidiotus spp., Atanus spp., Aulacorthum Solani, Bemisia 
spp., Brachycaudus helichrysii, Brachycolus spp., Brevico 

10 ryne brassicae, Calligypona marginata, Carneocephala 
fiulgida, Ceratovacuna lanigera, Cercopidae, Ceroplastes 
spp., Chaetosiphon fragaefolii, Chionaspis tegalensis, 
Chilorita Onuki, Chromaphis juglandicola, Chrysomphalus 
ficus, Cicadulina mbila, Coccomytilus halli, Coccus spp., 

15 Cryptomyzus ribis, Dalbulus spp., Dialeurodes spp., Diapho 
rina spp., Diaspis spp., Drosicha spp., Dysaphis spp., Dys 
micoccus spp., Empoasca spp., Eriosoma spp., Erythroneura 
spp., Euscelis bilobatus, Ferrisia spp., Geococcus coffeae, 
Hieroglyphus spp., Homalodisea coaguiata, Hyalopterus 

20 arundinis, Icerya spp., Idiocerus spp., Idioscopus spp., Lao 
delphax striatellus, Lecanium spp., Lepidosaphes spp., Lipa 
phis erysimi, Macrosiphum spp., Mahanarva spp., Melana 
phis sacchari, Metcalfiella spp. Metopolophium dirhodium, 
Monellia costalis, Monelliopsis pecanis, Myzus spp., 

25 Nasonovia ribisnigri, Nephotettix spp., Nilaparvata lugens, 
Oncometopia spp., Orthezia praelonga, Parabemisia myri 
cae, Paratrioza spp., Parlatoria spp., Pemphigus spp., Per 
egrinus maidis, Phenacoccus spp., Phloeomyzus passerinii, 
Phorodon humuli, Phylloxera spp., Pinnaspis aspidistrae, 

30 Planococcus spp., Protopulvinaria pyriformis, Pseudaula 
caspis pentagona, Pseudococcus spp., Psylla spp., Pterona 
lus spp., Pyrilla spp., Ouadraspidiotus spp., Ouesada gigas, 
Rastrococcus spp., Rhopalosiphum spp., Saissetia spp., 
Scaphoides titanus, Schizaphis graminum, Selenaspidus 

35 articulatus, Sogata spp., Sogatella furcifera, Sogatodes spp., 
Stictocephala festina, Tenalaphara malayensis, Tinocallis 
caryaefoliae, Tomaspis spp., Toxoptera spp. Trialeurodes 
spp., Trioza spp., Tiphlocyba spp., Unaspis spp., Viteus viti 
folii, Zygina spp. 

40 From the order of the Hymenoptera, for example, Athalia 
spp., Diprion spp., Hoplocampa spp., Lasius spp., Monomo 
rium pharaonis, Vespa spp. 
From the order of the Isopoda, for example, Armadillidium 

vulgare, Oniscus asellus, Porcellio scaber. 
45 From the order of the Isoptera, for example, Acromyrmex 

spp., Atta spp., Cornitermes cumulans, Microtermes Obesi, 
Odontotermes spp., Reticulitermes spp. 
From the order of the Lepidoptera, for example, Acronicta 

major; Adoxophyes spp., Aedia leucomelas, Agrotis spp., Ala 
50 bama spp., Amyelois transitella, Anarsia spp., Anticarsia 

spp., Argyroploce spp., Barathra brassicae, Borbo cinnara, 
Bucculatrix thurberiella, Bupalus piniarius, Busseola spp., 
Cacoecia spp., Caloptilia theivora, Capua reticulana, Car 
pocapsapomonella, Carposina niponensis, Chematobia bru 

55 mata, Chilo spp., Choristoneura spp., Clysia ambiguella, 
Cnaphalocerus spp., Cnephasia spp., Conopomorpha spp., 
Conotrachelus spp., Copitarsia spp., Cydia spp., Dalaca noc 
tuides, Diaphania spp., Diatraea saccharalis, Earias spp., 
Ecdytolopha aurantium, Elasmopalpus lignosellus, Eldana 

60 saccharina, Ephestia kuehniella, Epinotia spp., Epiphyas 
postvittana, Etiella spp., Eulia spp., Eupoecilia ambiguella, 
Euproctis spp., Euxoa spp., Feltia spp., Galleria mellonella, 
Gracillaria spp., Grapholitha spp., Hedylepta spp., Helicov 
erpa spp., Heliothis spp., Hofinannophila pseudospretella, 

65 Homoeosoma spp., Homona spp., Hyponomeuta padella, 
Kakivoria flavofasciata, Laphygma spp., Laspeyresia 
molesta, Leucinodes Orbonalis, Leucoptera spp., Lithocolle 
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tis spp., Lithophane antennata, Lobesia spp., Loxagrotis albi 
costa, Lymantria spp., Lyonetia spp., Malacosoma neustria, 
Maruca testulalis, Mamestra brassicae, Mocis spp., 
Mythinna separata, Nymphula spp., Oiketicus spp., Oria 
spp., Orthaga spp., Ostrinia spp., Oulema Oryzae, Panolis 
flammea, Parnara spp., Pectinophora spp., Perileucoptera 
spp., Phthorimaea spp., Phyllocnistis citrella, Phyllono 
rycter spp., Pieris spp., Platynota Stultana, Plusia spp., Plu 
tella xylostella, Prays spp., Prodenia spp., Protoparce spp., 
Pseudaletia spp., Pseudoplusia includens, Pyrausta nubila 
lis, Rachiplusia nu, Schoenobius spp., Scirpophaga spp., 
Scotia segetum, Sesamia spp., Sparganothis spp., Spodoptera 
spp., Stathmopoda spp., Stomopteryx subsecivella, Synanthe 
don spp., Tecia Solanivora, Thermesia gemmatalis, Tinea pel 
lionella, Tineola bisselliella, Tortrix spp., Trichoplusia spp., 
Tuta absoluta, Virachola spp. 
From the order of the Orthoptera, for example, Acheta 

domesticus, Blatta Orientalis, Blattella germanica, 
Dichroplus spp., Gryllotalpa spp., Leucophaea maderae, 
Locusta spp., Melanoplus spp., Periplaneta americana, 
Schistocerca gregaria. 

From the order of the Siphonaptera, for example, Cerato 
phyllus spp., Xenopsylla cheopis. 

From the order of the Symphyla, for example, Scutigerella 
spp. 
From the order of the Thysanoptera, for example, Anapho 

thrips obscurus, Baliothrips biformis, Drepanothris reuteri, 
Enneothrips flavens, Frankliniella spp., Heliothrips spp., 
Hercinothrips femoralis, Rhipiphorothrips cruentatus, Scir 
tothrips spp., Taeniothrips cardamomi, Thrips spp. 

From the order of the Thysanura, for example, Lepisma 
Saccharina. 

The phytoparasitic nematodes include, for example, Aph 
elen.choides spp., Bursaphelenchus spp., Dity lenchus spp., 
Globodera spp., Heterodera spp., Longidorus spp., Meloid 
ogyne spp., Pratylenchus spp., Radopholus similis, Tri 
chodorus spp., Tilenchulus semipenetrans, Xiphinema spp. 

All plants and plant parts can be treated in accordance with 
the invention. Plants are to be understood as meaning in the 
present context all plants and plant populations such as 
desired and undesired wild plants or crop plants (including 
naturally occurring crop plants). Crop plants can be plants 
which can be obtained by conventional plant breeding and 
optimization methods or by biotechnological and genetic 
engineering methods or by combinations of these methods, 
including the transgenic plants and including the plant culti 
vars protectable or not protectable by plant breeders’ rights. 
Plant parts are to be understood as meaning all parts and 
organs of plants above and below the ground, such as shoot, 
leaf flower and root, examples which may be mentioned 
being leaves, needles, stalks, stems, flowers, fruit bodies, 
fruits, seeds, roots, tubers and rhizomes. The plant parts also 
include harvested material, and vegetative and generative 
propagation material, for example cuttings, tubers, rhizomes, 
offshoots and seeds. 

Treatment according to the invention of the plants and plant 
parts with the active compounds is carried out directly or by 
allowing the compounds to act on their Surroundings, habitat 
or storage space by the customary treatment methods, for 
example by immersion, spraying, evaporation, fogging, scat 
tering, painting on, injecting and, in the case of propagation 
material, in particular in the case of seed, also by applying one 
Or more COatS. 

As already mentioned above, it is possible to treat all plants 
and their parts according to the invention. In a preferred 
embodiment, wild plant species and plant cultivars, or those 
obtained by conventional biological breeding methods, Such 
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as crossing or protoplast fusion, and parts thereof, are treated. 
In a further preferred embodiment, transgenic plants and 
plant cultivars obtained by genetic engineering methods, if 
appropriate in combination with conventional methods (Ge 
netically Modified Organisms), and parts thereof, are treated. 
The terms “parts”, “parts of plants' and “plant parts” have 
been explained above. 

Particularly preferably, plants of the plant cultivars which 
are in each case commercially available or in use are treated 
according to the invention. Plant cultivars are understood as 
meaning plants having novel properties (“traits') which have 
been obtained by conventional breeding, by mutagenesis or 
by recombinant DNA techniques. These can be cultivars, bio 
or genotypes. 

Depending on the plant species or plant cultivars, their 
location and growth conditions (soils, climate, vegetation 
period, diet), the treatment according to the invention may 
also result in superadditive “synergistic) effects. Thus, for 
example, reduced application rates and/or a widening of the 
activity spectrum and/or an increase in the activity of the 
Substances and compositions which can be used according to 
the invention, better plant growth, increased tolerance to high 
or low temperatures, increased tolerance to drought or to 
water or soil salt content, increased flowering performance, 
easier harvesting, accelerated maturation, higher harvest 
yields, higher quality and/or a higher nutritional value of the 
harvested products, better storage stability and/or process 
ability of the harvested products are possible, which exceed 
the effects which were actually to be expected. 
The preferred transgenic plants or plant cultivars (obtained 

by genetic engineering) which are to be treated according to 
the invention include all plants which, by virtue of the genetic 
modification, received genetic material which imparts par 
ticularly advantageous, useful traits to these plants. Examples 
of Such traits are better plant growth, increased tolerance to 
high or low temperatures, increased tolerance to drought or to 
water or soil salt content, increased flowering performance, 
easier harvesting, accelerated maturation, higher harvest 
yields, higher quality and/or a higher nutritional value of the 
harvested products, better storage stability and/or process 
ability of the harvested products. Further and particularly 
emphasized examples of such traits area better defence of the 
plants against animal and microbial pests, such as against 
insects, mites, phytopathogenic fungi, bacteria and/or 
viruses, and also increased tolerance of the plants to certain 
herbicidally active compounds. Examples of transgenic 
plants which may be mentioned are the important crop plants, 
Such as cereals (wheat, rice), maize, soya beans, potatoes, 
Sugar beet, tomatoes, peas and other vegetable varieties, cot 
ton, tobacco, oilseed rape and also fruit plants (with the fruits 
apples, pears, citrus fruits and grapes), and particular empha 
sis is given to maize, Soya beans, potatoes, cotton, tobacco 
and oilseed rape. Traits that are emphasized in particular are 
the increased defence of the plants against insects, arachnids, 
nematodes and slugs and Snails by virtue of toxins formed in 
the plants, in particular those formed in the plants by the 
genetic material from Bacillus thuringiensis (for example by 
the genes CryIA(a), CryIA(b), CryIA(c), Cry IIA, CryIIIA, 
CryIIIB2, Cry9c, Cry2Ab, Cry3Bb and CryIF and also com 
binations thereof) (referred to hereinbelow as “Bt plants'). 
Traits that are also particularly emphasized are the increased 
defence of the plants against fungi, bacteria and viruses by 
systemic acquired resistance (SAR), system in, phytoalexins, 
elicitors and resistance genes and correspondingly expressed 
proteins and toxins. Traits that are furthermore particularly 
emphasized are the increased tolerance of the plants to certain 
herbicidally active compounds, for example imidazolinones, 



US 8,785,647 B2 
41 

Sulphonylureas, glyphosate or phosphinotricin (for example 
the "PAT gene). The genes which impart the desired traits in 
question can also be present in combination with one another 
in the transgenic plants. Examples of “Bt plants' which may 
be mentioned are maize varieties, cotton varieties, soya bean 
varieties and potato varieties which are sold under the trade 
names YIELD gARDR) (for example maize, cotton, soya 
beans), KnockCutR) (for example maize), StarLink R. (for 
example maize), Bollgard(R) (cotton), Nucotnir (cotton) and 
New LeafR (potato). Examples of herbicide-tolerant plants 
which may be mentioned are maize varieties, cotton varieties 
and Soya bean varieties which are sold under the trade names 
Roundup Ready R (tolerance to glyphosate, for example 
maize, cotton, soya beans), Liberty Link. R (tolerance to phos 
phinotricin, for example oilseed rape), IMIR (tolerance to 
imidazolinones) and STSR) (tolerance to sulphonylureas, for 
example maize). Herbicide-resistant plants (plants bred in a 
conventional manner for herbicide tolerance) which may be 
mentioned include the varieties sold under the name 
Clearfield(R) (for example maize). Of course, these statements 
also apply to plant cultivars having these genetic traits or 
genetic traits still to be developed, which plant cultivars will 
be developed and/or marketed in the future. 

The plants listed can be treated according to the invention 
in a particularly advantageous manner with the compounds 
according to the invention at a Suitable concentration. 

In the Veterinary sector, that is, in Veterinary medicine, the 
active compounds according to the present invention are 
effective in controlling animal parasites, specifically 
endoparasites or ectoparasites. The term “endoparasite' 
includes, specifically, helminths (tapeworms, nematodes, 
trematodes, and the like) and protozoa (coccidium and the 
like). 

Ectoparasites include, typically and preferably, arthro 
pods, specifically, insects (flies (stinging and licking), para 
sitic fly larvae, Sucking lice, crab lice, biting lice, fleas, and 
the like), acaridae (ticks and the like, for example, hard ticks 
or soft ticks), or acarina (itchmites, trombiculid mites, bird 
mites, and the like). 

These Parasites are as Follows: 
from Anoplurida, for example, Haematopinus spp., Linog 

nathus spp., Pediculus spp., Phtirus spp., Solenopotes spp.; 
particularly, for representative examples, Linognathus Seto 
sus, Linognathus vituli, Linognathus Ovillus, Linognathus 
Oviformis, Linognathus pedalis, Linognathus Stenopsis, Hae 
matopinus asini macrocephalus, Haematopinus eurysternus, 
Haematopinus suis, Pediculus humanus capitis, Pediculus 
humanus corporis, Phylloera vastatrix, Phthirus pubis, Sole 
nopotes Capillatus, 

from Mallophagida, Amblycerina, and Ischnocerina, for 
example, Trimenopon spp., Menopon spp., Trinoton spp., 
Bovicola spp., Werneckiella spp., Lepikentron spp., Dama 
lina spp., Trichodectes spp., Felicola spp.; particularly, for 
representative examples, Bovicola bovis, Bovicola ovis, Bovi 
cola limbata, Damalina bovis, Trichodectes canis, Felicola 
subrostratus, Bovicola caprae, Lepikentron Ovis, Werneck 
iella equi; 

from Diptera, Nematocerina, and Brachycerina, for 
example, Aedes spp., Anopheles ssp., Culex spp., Simulium 
spp., Eusimulium spp., Phlebotomus spp., Lutzomyia spp., 
Culicoides spp., Chrysops spp., Odaginia spp., Wilhelmia 
spp., Hybomitra spp., Atylotus spp., Tabanus spp., Haemato 
pota spp., Philipomyia spp., Braula spp., Musca spp., Hydro 
taea spp., Stomoxys spp., Haematobia spp., Morelia spp., 
Fannia spp., Glossina spp., Caliphora spp., Lucilia spp., 
Chrysomyia spp., Wohlfahrtia spp., Sarcophaga spp., 
Oestrus spp., Hypoderma spp., Gasterophilus spp., Hippo 
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bOsca spp., Lipoptena spp., Mellophagus spp., Rhinoestrus 
spp., Tipula spp.; particularly, for representative examples, 
Aedes aegypti, Aedes albopictus, Aedes taeniorhynchus, 
Anopheles gambiae, Anopheles maculipennis, Caliphora 
erythrocephala, Chrysozona pluvialis, Culex quinquefascia 
tus, Culex pipiens, Culex tarsalis, Fannia canicularis, Sar 
cophaga carnaria, Stomoxys calcitrans, Tipula paludosa, 
Lucilia cuprina, Lucilia sericata, Simulium reptans, Phle 
botomus papatasi, Phlebotomus longipalpis, Odaginia 
ornata, Wilhelmia equina, Boophthora erythrocephala, 
Tabanus bromius, Tabanus Spodopterus, Tabanus atratus, 
Tabanus Sudeticus, Hybomitra ciurea, Chrysops caecutiens, 
Chrysops relictus, Haematopota pluvialis, Haematopota 
italica, Musca autumnalis, Musca domestica, Haematobia 
irritans irritans, Haematobia irritans exigua, Haematobia 
stimulans, Hydrotaea irritans, Hydrotaea albipuncta, Chry 
somya chloropyga, Chrysomya bezziana, Oestrus ovis, Hypo 
derma bovis, Hypoderma lineatum, Przhevalskiana silenus, 
Dermatobia hominis, Mellophagus Ovinus, Lipoptena 
capreoli, Lipoptena cervi, Hippobosca variegata, Hippo 
bOsca equina, Gasterophilus intestinalis, Gasterophilus 
haemorroidalis, Gasterophilus interrnis, Gasterophilus 
nasalis, Gasterophilus nigricornis, Gasterophilus pecorum, 
Braula coeca, 

from Siphonapterida, for example, Pulex spp., Cteno 
cephalides spp., Tunga spp., Xenopsylla spp., Ceratophyllus 
spp.; particularly, for representative examples, Ctenocepha 
lides canis, Ctenocephalides felis, Pulex irritans, Tunga pen 
etrans, Xenopsylla cheopis, 

from Heteropterida, for example, Cimex spp., Triatoma 
spp., Rhodnius spp., Panstrongylus spp.; 

from Blattarida, for example, Blatta orientalis, Periplaneta 
americana, Blattela germanica, Supella spp. (for example, 
Suppella longipalpa): 

from Acari (Acarina), Metastigmata, and Mesostigmata, 
for example, Argas spp., Ornithodorus spp., Otobius spp., 
Ixodes spp., Amblyomma spp., Rhipicephalus (Boophilus) 
spp., Dermacentor spp., Haemophysalis spp., Hyalomma 
spp., Dermanyssus spp., Rhipicephalus spp. (original genus 
of heteroxenous mites), Ornithonyssus spp., Pneumonyssus 
spp., Raillietia spp., Pneumonyssus spp., Sternostoma spp., 
Varroa spp., Acarapis spp.); particularly, for representative 
examples, Argas persicus, Argas reflexus, Ornithodorus mou 
bata, Otobius megnini, Rhipicephalus (Boophilus) 
microplus, Rhipicephalus (Boophilus) decoloratus, Rhipi 
cephalus (Boophilus) annulatus, Rhipicephalus (Boophilus) 
calceratus, Hvalomma anatolicum, Hvalomma aegypticum, 
Hyalomma marginatum, Hvalomma transiens, Rhipiceph 
alus evertsi, Ixodes ricinus, Ixodes hexagonus, Ixodes can 
isuga, Ixodes pilosus, Ixodes rubicundus, Ixodes Scapularis, 
Ixodes holocyclus, Haemaphysalis concinna, Haemaphysalis 
punctata, Haemaphysalis cinnabarina, Haemaphysalis Oto 
phila, Haemaphysalis leachi, Haemaphysalis longicorni, 
Dermacentor marginatus, Dermacentor reticulatus, Derma 
centor pictus, Dermacentor albipictus, Dermacentor ander 
soni, Dermacentor variabilis, Hvalomma mauritanicum, 
Rhipicephalus sanguineus, Rhipicephalus bursa, Rhipiceph 
alus appendiculatus, Rhipicephalus capensis, Rhipicephalus 
turanicus, Rhipicephalus Zambeziensis, Amblyomma ameri 
canum, Amblyomma variegatum, Amblyomma maculatum, 
Amblyomma hebraeum, Amblyomma cajennense, Dermanys 
sus gallinae, Ornithonyssus bursa, Ornithonyssus Sylviarum, 
Varroa jacobsconi; 
from Actinedida (Prostigmata), and Acaridida (Astig 

mata), for example, Acarapis spp., Cheyletiella spp., Orni 
thochevletia spp., Myobia spp., Psorergates spp., Demodex 
spp., Trombicula spp., Listrophorus spp., Acarus spp., 
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Trophagus spp., Caloglyphus spp., Hypodectes spp., Pteroli 
chus spp., Psoroptes spp., Chorioptes spp., Otodectes spp., 
Sarcoptes spp., Notoedres spp., Knemidocoptes spp., Cyto 
dites spp., Laminosioptes spp.; particularly, for example, 
Cheyletiella vasguri, Cheyletiella blakei, Demodex canis, 
Demodex bovis, Demodex ovis, Demodex caprae, Demodex 
equi, Demodex caballi, Demodex suis, Neotrombicula 
autumnalis, Neotrombicula desaleli, Neoschonegastia xero 
thermobia, Trombicula akamushi, Otodectes cynotis, 
Notoedres cati, Sarcoptis canis, Sarcoptes bovis, Sarcoptes 
ovis, Sarcoptes rupicaprae (S. Caprae), Sarcoptes equi, Sar 
coptes suis, Psoroptes ovis, Psoroptes cuniculi, Psoroptes 
equi, Chorioptes bovis, Psoergates ovis, Pneumonyssoidic 
mange, Pneumony'ssoides caninum, Acarapis woodi. 

In addition, the compounds according to the invention can 
be used for controlling pathogenic endoparasites which occur 
in humans and in animal breeding and animal husbandry in 
livestock, breeding, Zoo, laboratory, experimental and 
domestic animals. In this case they are effective againstall or 
specific stages of development of the endoparasites and also 
against resistant and normally sensitive species. By control 
ling the pathogenic endoparasites, it is intended to reduce 
illness, deaths and performance reductions (e.g. in the pro 
duction of meat, milk, wool, hides, eggs, honey and the like), 
so that more economical and simpler animal keeping is made 
possible by the use of the active compounds. Pathogenic 
endoparasites include cestodes, trematodes, nematodes, 
acanthocephales. 
The active compounds according to the present invention 

are suitable for the control of arthropods, helminths, and 
protozoa that attack animals. The animals include, for 
example, agricultural animals such as cattle, sheep, goats, 
horses, pigs, donkeys, camels, buffalo, rabbits, chickens, tur 
keys, ducks, geese, hatchery fish, and bees. In addition, the 
animals include pet animals (also known as companion ani 
mals). Such as dogs, cats, cage birds, and aquarium fish, and 
experimental animals (for example, hamsters, guinea pigs, 
rats and mice). 

Death rates of host animals will be reduced and productiv 
ity (in the cases of meat, milk, wool, hides, eggs, honey, and 
the like) and animal health will be improved by the control of 
these arthropods, helminths, and/or protozoa using the active 
compounds according to the present invention, and as a result, 
a more economic and simpler animal husbandry can be 
achieved. 

For example, it is preferable that the acceptance of blood 
from a host by parasites should be prevented or inhibited 
(where applicable). The control of parasites can be helpful for 
prevention of infections by infectious organisms. 
The term “control used herein in the veterinary field 

means that the active compounds are effective in reducing 
each parasite incidence in animals infected by these parasites 
to harmless levels. More specifically, "controlling used 
herein means that the active compounds are effective in kill 
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each parasite. 

In the present invention, Substances having insecticidal 
efficacies against noxious insects encompassing all of Such 
pests are referred to as insecticides. 

In the case of the active compounds of the present invention 
used as insecticides, they may be formed in general formula 
tion forms. Such formulation forms may include, for 
example, solutions, emulsions, wettable powders, wettable 
granules, Suspensions, powders, foams, pastes, tablets, gran 
ules, aerosols, natural products and synthetic products 
impregnated with the active compounds, microcapsules, 
coating agents for seeds, formulations with combustion 
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device (e.g. the combustion devices include fumigation or 
fume cartridges, cans, coils and the like), UVL (cold mist, 
warm mist) and the like. 

These formulations may be prepared by a method known 
perse. For example, they can be prepared by mixing the active 
compounds together with spreading agents, i.e. liquid dilu 
ents or carriers; liquefied gas diluents or carriers; Solid dilu 
ents or carriers, and, optionally, with Surfactants i.e. emulsi 
fiers and/or dispersants and/or foam-forming agents. 
When water is used as a spreading agent, for example, 

organic solvents may be used as an auxiliary solvent. 
Liquid diluents or carriers may include, for example, aro 

matic hydrocarbons (e.g. Xylene, toluene, alkylnaphthalene 
etc.), chlorinated aromatic or chlorinated aliphatic hydrocar 
bons (e.g. chlorobenzenes, ethylene chlorides, methylene 
chlorides etc.), aliphatic hydrocarbons (e.g. cyclohexanes or 
paraffins (e.g. mineral oil fractions)), alcohols (e.g. butanol, 
glycol and ethers oresters thereof, etc.), ketones (e.g. acetone, 
methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone 
etc.), strong polar solvents (e.g. dimethylformamide, dimeth 
ylsulfoxide etc.), water and the like. 

Liquefied gas diluents or carriers may include Substances 
which exist as gas at ambient temperature and normal pres 
Sure, for example aerosol propellants such as bulan, propane, 
nitrogen gas, carbon dioxide and halogenated hydrocarbons. 

Solid diluents may include, for example, crushed natural 
minerals (e.g. kaolin, clay, talc, chalk, quartZ, attapulgite, 
montmorillonite or diatomaceous earth etc.), crushed syn 
thetic minerals (e.g. highly-dispersive silic acid, alumina, 
silicate etc.) and the like. 

Solid carriers for granules may include, for example, 
crushed and fractionated rocks (e.g. calcite, marble, pumice 
stone, Sepiolite, dolomite etc.), synthetic granules of inor 
ganic or organic powders, fine particles of organic materials 
(e.g. sawdust, coconut shells, maize cobs, tobacco stalks, 
etc.). 

Emulsifiers and/or foam-forming agents may include, for 
example, nonionic or anionic emulsifiers (e.g. polyoxyethyl 
ene fatty acid esters, polyoxyethylene fatty alcohol ethers 
(e.g. alkylarylpolyglycol ether), alkyl Sulfonates alkyl Sul 
fates, aryl Sulfonates etc.), albumin hydrolysates and the like. 

Examples of dispersants include, for example, lignin 
sulfite waste liquor, methylcellulose and the like. 

Adhesive agents may also be used for the formulations 
(powders, granules, emulsions). Such as carboxymethylcel 
lulose, natural or synthetic polymers (e.g. gum Arabic, poly 
vinyl alcohols, polyvinyl acetates etc.) and the like. 

Colorants may be used, such as inorganic pigments (e.g. 
iron oxide, titanium oxide, Prussian blue etc.), organic pig 
ments (e.g. alizarin dyes, azo dyes or metallophthalocyanine 
dyes etc.) as well as trace elements (e.g. salts of iron, manga 
nese, boron, copper, cobalt, molybdenum or Zinc etc.). 

Generally such formulations may contain the active com 
pounds described above in a range from 0.1 to 95% by weight, 
preferably 0.5 to 90% by weight. 
The active compounds of formula (I) of the present inven 

tion may be present in the commercially useful formulations 
and usage forms prepared from their formulations, as mixed 
formulation forms with other active compounds such as 
insecticides, poison baits, bactericides, acaricides, nemato 
cides, fungicides, growth regulating agents, herbicides and 
the like. Above mentioned insecticides may include, for 
example, organophosphorus agents, carbamate agents, car 
boxylate chemical agents, chlorohydrocarbon type chemical 
agents, neonicotinoid type insecticides, insecticidal Sub 
stances produced by microorganisms and the like. 



US 8,785,647 B2 
45 

In addition, the active compounds of formula (I) of the 
present invention may be present as mixed formulations with 
synergists and Such formulations and usage forms may 
include commercially useful formulations and forms. Such 
synergists, which are not necessarily active per se, are the 
compounds that are capable of enhancing the activity of the 
active compounds. 
The content of the active compounds of formula (I) of the 

present invention in a commercially useful usage form may 
vary over a wide range. 
The practical usage concentration of the active compounds 

of formula (I) of the present invention may be within a range 
of 0.0000001 to 100% by weight, preferably 0.00001 to 1% 
by weight. 

The compounds of formula (I) of the present invention may 
be used in general manners Suitable for their usage forms. 

The active compounds of the present invention, when used 
against hygienic insects and stored grain pests, have effective 
stability againstalkaline Substances present in lime materials. 
In addition, they have excellent residual efficacies in woods 
and soils. 

In general, for the treatment of animals, the active com 
pounds of the present invention may be directly applied to 
animals. Preferably, they are applied as pharmaceutical com 
positions which may contain either one or both of pharma 
ceutically acceptable excipients and adjuvants widely known 
in the art. 
The active compounds in the veterinary field and animal 

husbandry are applied (administered) by known means. Such 
as by enteral administration in the form of for example, 
tablets, capsules, drinks, orally-taken medicines, granulates, 
pastes, boluses, the feed-through process, and suppositories: 
by parenteral administration, for example, by injection (intra 
muscular, Subcutaneous, intravenous, intraperitoneal, and the 
like), by implants, by intranasal application, by dermal use in 
the form of for example, dipping or immersing, spraying, 
pour-on and spot-on, washing, and powdering, and with the 
help of appliances containing the active compound. Such as 
collars, ear markers, tail markers, limb bands, halters, mark 
ing devices, and the like. The active compounds may be 
formulated in a suitable form such as shampoo, aerosol, or 
non-pressurized spray, for example, pump spray and nebu 
lizer. 
When used in live Stock, poultry, and pet animals, the active 

compounds according to the present invention may be applied 
in any formulation (for example, powder, wettable powder 
(WP), emulsion, emulsion concentrate (EC), flowable agent, 
homogenous solution, and Suspension concentrate (SC)) con 
taining the active compounds in an amount of 1 to 80% by 
weight, either directly or after dilution (for example, 10- to 
10000-fold dilution), or by other methods such as chemical 
baths. 
When used in the veterinary field, the active compounds 

according to the present invention may be used in combina 
tion with a Suitable synergist or another active compound, 
Such as a tickicide, insecticide, anthelmintic, and antiproto 
Zoal agent. 

Furthermore, the active compounds of the present inven 
tion have low toxicity and can be safely used for warm 
blooded animals. 

For the use in the animal health field, in particular for 
controlling ectoparasitic arthropods, the following com 
pounds may be mentioned as preferred examples: 

1-174, 1-967, 1-729, 1-968, 1-1471, 1-1472, 1-1998, 
1-945, 1-308, 1-143, 1-317, 1-307, 1-301, 1-305, 6-267, 6-4, 
6-273, 1-675, 1-404, 1-313, 1-1488, 1-1490, 1-494, 1-495, 
1-730, 1–491, 1-146, 1-319, 1-357, 1-304, 1-338, 1-1991, 
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46 
1-1291, 1-1292, 1-19, 1-36, 1-150, 1-258, 1-173, 
1-186, 1-231, 1-224, 1-966, 1-963, 1-500, 1-1467, 

1–925, 1-926, 1-314, 1-312, 1-296, 1-297, 1-327, 1-302, 
1-309, 1-220, 1-330, 1-341, 1-339, 6-268, 1-866, 1-856, 
5-144, 1-346, 1-347, 1-285, 1-398, 1-1289, 1-1290, 1-1489, 
1-1427, 1-1434, 1-155, 1-329, 1-340, 
As more preferred examples for the abovementioned use in 

the animal health field the following compounds may be 
mentioned: 

1-174, 1-967, 1-729, 1-968, 1-1471, 1-1472, 1-1998, 
1-945, 1-308, 1-143, 1-317, 1-307, 1-301, 1-305, 6-267, 6-4, 
6-273, 1-675, 1-404, 1-313, 1-1488, 1-1490, 1-494, 1-495, 
1-730, 1–491, 1-146, 1-319, 1-357, 1-304, 1-338, 1-1991, 
1-345, 1-1291, 1-1292, 1-1471, 
Of these compounds the following are particularly pre 

ferred: 
1-967, 1-729, 1-968, 1-1998, 1-945, 1-308, 1-143, 1-307, 

1-301, 1-305, 6-267, 6-4, 6-273, 1-675, 1-404, 1-313, 1-1488, 
1-1490, 

In the field of animal health the compound 1-967 may be 
mentioned as an especially preferred example. 

Further, in the field of animal health the compound 1-729 
may be mentioned as an especially preferred example. 

Further, in the field of animal health the compound 1-143 
may be mentioned as an especially preferred example. 

Further, in the field of animal health the compound 1-307 
may be mentioned as an especially preferred example. 

Further, in the field of animal health the compound 6-4 may 
be mentioned as an especially preferred example. 

Further, in the field of animal health the compound 6-273 
may be mentioned as an especially preferred example. 
When used in the animal health field the active compounds 

according to the invention may be used in combination with 
Suitable synergists or other active compounds, such as for 
example, acaricides, insecticides, anthelmintics, growth 
regulators (e.g. juvenile hormone analogues, chitin synthesis 
inhibitors) and anti-protozoal drugs. 
An active compound of the present invention can be pre 

pared in conventional formulation forms, when used as an 
insecticide. Examples of the formulation forms include solu 
tions, emulsions, wettable powders, water dispersible gran 
ules, Suspensions, powders, foams, pastes, tablets, granules, 
aerosols, active compound-infiltrated natural and synthetic 
materials, microcapsules, seed coating agents, formulations 
used with a combustion apparatus (for example, fumigation 
and Smoking cartridges, cans, coils or the like as the combus 
tion apparatus), ULV (cold mist, warm mist), and the like. 

These formulations can be produced by methods that are 
known perse. For example, a formulation can be produced by 
mixing the active compound with a developer, that is, a liquid 
diluent or carrier; a liquefied gas diluent or carrier, a solid 
diluent or carrier, and optionally with a surfactant, that is, an 
emulsifier and/or dispersant and/or foaming agent. 

In the case where water is used as the developer, for 
example, an organic solvent can also be used as an auxiliary 
solvent. 

Examples of the liquid diluent or carrier include aromatic 
hydrocarbons (for example, Xylene, toluene, alkylnaphtha 
lene and the like), chlorinated aromatic or chlorinated ali 
phatic hydrocarbons (for example, chlorobenzenes, ethylene 
chlorides, methylene chlorides), aliphatic hydrocarbons (for 
example, cyclohexanes), paraffins (for example, mineral oil 
fractions), alcohols (for example, butanol, glycols and their 
ethers, esters and the like), ketones (for example, acetone, 
methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone 

1-345, 
1-180, 
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and the like), strongly polar solvents (for example, dimethyl 
formamide, dimethylsulfoxide and the like), water and the 
like. 

The liquefied gas diluent or carrier may be those which are 
gaseous at normal temperature and normal pressure, for 
example, aerosol propellants such as butane, propane, nitro 
gen gas, carbon dioxide and halogenated hydrocarbons. 

Examples of the solid diluent include pulverized natural 
minerals (for example, kaolin, clay, talc, chalk, quartz, atta 
pulgite, montmorillonite, diatomaceous earth, and the like), 
pulverized synthetic minerals (for example, highly dispersed 
silicic acid, alumina, Silicates and the like), and the like. 

Examples of the solid carrier for granules include pulver 
ized and screened rocks (for example, calcite, marble, pum 
ice, Sepiolite, dolomite and the like), synthetic granules of 
inorganic and organic powder, fine particles of organic mate 
rials (for example, sawdust, coconut shells, maize cobs, 
tobacco stalk and the like), and the like. 

Examples of the emulsifier and/or foaming agent include 
nonionic and anionic emulsifiers for example, polyoxyeth 
ylene fatty acid esters, polyoxyethylene fatty acid alcohol 
ethers (for example, alkylaryl polyglycol ether), alkylsul 
fonates, alkylsulfates, arylsulfonates and the like, albumin 
hydrolyzate, and the like. 

Examples of the dispersant include lignin Sulfite waste 
liquor and methylcellulose. 

Fixing agents can also be used in the formulations (pow 
ders, granules, emulsions), and examples of the fixing agent 
include carboxymethylcellulose, natural and synthetic poly 
mers (for example, gum arabic, polyvinyl alcohol, polyvinyl 
acetate, and the like) and the like. 

Colorants can also be used, and examples of the colorants 
include inorganic pigments (for example, iron oxide, titanium 
oxide, Prussian Blue and the like), organic dyes such as 
alizarin dyes, azo dyes or metal phthalocyanine dyes, and in 
addition, trace elements such as the salts of iron, manganese, 
boron, copper, cobalt, molybdenum and zinc. 

The formulations in general can contain the active ingre 
dient in an amount ranging from 0.1 to 95% by weight, and 
preferably 0.5 to 90% by weight. 

The compound according to the present invention can also 
exist as an admixture with other active compounds, for 
example, insecticides, poisonous baits, bactericides, miti 
cides, nematicides, fungicides, growth regulators, herbicides 
and the like, in the form of their commercially useful formu 
lation forms and in the application forms prepared from those 
formulations. 

The content of the compound according to the present 
invention in a commercially useful application form can be 
varied within a wide range. 
The concentration of the active compound according to the 

present invention in actual usage can be, for example, in the 
range of 0.0000001 to 100% by weight, and preferably 
0.00001 to 1% by weight. 
The compounds according to the present invention can be 

used through conventional methods that are appropriate for 
the usage form. 

The active compound of the present invention have, when 
used against hygiene pests and pests associated with stored 
products, stability effective against alkali on lime materials, 
and also shows excellent residual effectiveness on wood and 
soil. 
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48 
Next, the present invention is exemplified by way of the 

following examples, but the invention is not intended to be 
limited thereto. 

SYNTHESIS EXAMPLE1 

Synthesis of 6-chloro-N-4-3-(3,5-dichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-2-(trifluorom 
ethyl)benzylpyridine-3-carboxamide (No. 1-198) 

C 
C F F F N 

F F Z \ 
F 

S 
N N 

C O 

Step 1-1. Synthesis of 4-3-(3,5-dichlorophenyl)-3- 
(trifluoromethyl)pyrrolidin-1-yl)-2-(trifluoromethyl)- 

benzonitrile 

C F 
F 

F F F 
F F 

-- -e- 

C CN 
N 

C F F F 
F F 

F 

N 

CN 
C 

3-(3,5-Dichlorophenyl)-3-(trifluoromethyl)pyrrolidine 
(5.6 g), 4-fluoro-2-trifluoromethylbenzo-nitrile (4.5 g) and 
potassium carbonate (5.4 g) were added to N,N-dimethylfor 
mamide (50 mL), and the mixture was stirred at 110°C. for 4 
hours. After cooling the mixture to room temperature, the 
solution was diluted with ethylacetate and washed with water 
three times. The organic layer was dried over anhydrous 
magnesium sulfate. The solvent was evaporated off under 
reduced pressure, and the residue was then purified by a 
column chromatography to obtain the title compound (3.8 g). 



US 8,785,647 B2 
49 

'H-NMR (CDC1) 8: 2.56-2.66 (1H, m), 2.91-2.99 (1H, 
m), 3.55-3.71 (2H, m), 3.84 (1H, d), 4.16 (1H, d), 6.72 (1H, 
dd), 6.86 (1H, d), 7.27 (2H, d), 7.42 (1H, t), 7.65 (1H, d). 

Step 1-2. Synthesis oft-butyl 4-3-(3,5-dichlo 
rophenyl)-3-(trifluoromethyl)-pyrrolidin-1-yl)-2- 

(trifluoromethyl)-benzyl carbamate 

C F. R F 
F 

F 
-e- 

N 

CN 
C 

C F F F 
Fai F 

F CH 
O 

N ( (ci, 
C A, CH, 

To the mixture comprising 4-3-(3,5-dichlorophenyl)-3- 
(trifluoromethyl)-pyrrolidin-1-yl)-2-(trifluoro-methyl)ben 
Zonitrile (3.2g), di-t-butylbicarbonate (3.1 g), nickel chloride 
dihydrate (1.7g), methanol (50 mL) and dioxane (100 mL), 
Sodium borohydride (1.3 g) was added under ice cooling, 
followed by stirring for 30 minutes. After the dilution with 
ethyl acetate, the solution was washed with water, saturated 
sodium bicarbonate solution, and saturated brine. The organic 
layer was dried over anhydrous magnesium Sulfate. The Sol 
vent was evaporated off under reduced pressure, and the 
residue was then purified by a column chromatography to 
obtain the title compound (2.5 g). 
'H-NMR (CDC1) 8: 1.45 (9H, s), 2.50-2.60 (1H, m), 

2.83-2.91 (1H, m), 3.45-3.61 (2H, m), 3.78 (1H, d), 4.06 (1H, 
d), 4.38 (2H, d), 4.83 (1H, brs), 6.71 (1H, dd), 6.79 (1H, d), 
7.29 (2H, d), 7.39 (1H, t), 7.44 (1H, d). 

Step 1-3. Synthesis of 1-4-3-(3,5-dichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-2-(trifluorom 

ethyl)phenyl)methanamine 

C F F F Fai F 
F 

O 

N N 
C O 

C R F F 
F 

F CCC - C 

A mixture comprising t-butyl 4-3-(3,5-dichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-2-(trifluoromethyl) 
benzyl carbamate (6.0 g), concentrated hydrochloric acid 
(20 mL) and ethanol (100 mL) was stirred at 50° C. for three 
hours. After cooling the mixture to room temperature, the 
reaction solution was diluted by adding water (150 mL) and 
ethyl acetate (150 mL). By adding sodium carbonate in small 

CH3 

CH 
CH3 

-e- 
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50 
portions, the solution was neutralized. After the extraction 
using ethyl acetate, the organic layer was washed with Satu 
rated brine, and dried over anhydrous magnesium sulfate. The 
solvent was evaporated off under reduced pressure to obtain 
the title compound (5.2 g). 
'H-NMR (CDC1) 8: 2.50-2.60 (1H, m), 2.83-2.91 (1H, 

m), 3.48-3.61 (2H, m), 3.79 (1H, d), 3.91 (2H, s), 4.06(1H, d), 
6.74 (1H, d), 6.80 (1H, d), 7.30 (2H, d), 7.40 (2H, dd). 

Step 1-4. Synthesis of 6-chloro-N-4-3-(3,5-dichlo 
rophenyl)-3-(trifluoro-methyl)-pyrrolidin-1-yl)-2- 
(trifluoromethyl)benzylpyridine-3-carboxyamide 

C F 
F F 

F F 
F 

He 

N NH2 

C 

C 
C F F F F N 

F Z \ 
F 

S. 
N 

C O 

1-4-3-(3,5-Dichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-2-(trifluoro-methyl)phenyl)methanamine (0.1 g) 
and 6-chloronicotinic acid chloride (0.04 g) were dissolved in 
methylene chloride (5 mL), and then pyridine (0.03 g) was 
added thereto. The resulting mixture was stirred at room 
temperature for one hour. The solvent was evaporated off 
under reduced pressure, and the residue was then purified by 
a column chromatography to obtain the title compound (0.1 
g). 
'H-NMR (CDC1) 8: 2.50-2.64 (1H, m), 2.83-2.88 (1H, 

m), 3.36 (2H, s), 3.49-3.60(2H, m), 3.79 (1H, d), 4.08 (1H, d), 
4.70 (2H, d), 6.30 (1H, bt), 6.70-6.83 (2H, m), 7.26-7.51 (5H, 
m), 8.01-8.71 (2H, m). 

SYNTHESIS EXAMPLE 2 

Synthesis of N-(2-3-(3,4,5-trichlorophenyl)-3- 
(trifluoromethyl)-pyrrolidin-1-yl)-(tri-fluoromethyl) 
pyrimidin-5-yl)methyl)propanamide (No. 3-168) 

C 
C O 
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Step 2-1. Synthesis of ethyl 2-3-(3,4,5-trichlorophe 
nyl)-3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluo 

romethyl)pyrimidine-5-carboxylate 

F 

C 
-e- 

N 
H 

C 

C 

F 
F 

F 
F F 

N N 
C n F 

Na2 OS-CH 
C 

C O 

Ethyl 2-chloro-4-(trifluoromethyl)pyrimidine-5-carboxy 
late (1.2 g) see J. Med. Chem., 43, 3995 (2000), 3-(3,4,5- 
trichlorophenyl)-3-(trifluoromethyl)pyrrolidine (1.5 g), and 
potassium carbonate (0.7g) were added to N,N-dimethylfor 
mamide (50 mL) and the mixture was heated at 100° C. for 5 
hours. After cooling, the reaction Solution was poured over 
ice water, and then extracted with ethyl acetate. The organic 
layer was dried over magnesium sulfate. The solvent was 
evaporated off under reduced pressure, and the residue was 
then purified by a silica gel chromatography to obtain the title 
compound (2.4g, 95%). 
'H-NMR (CDC1) 8: 1.39 (3H, t), 2.50-2.60 (1H, m), 2.89 

2.93 (1H, m), 3.87-3.89 (2H, m), 408-4.16 (1H, m), 4.37 (2H, 
q), 4.52-4.56 (1H, m), 7.45 (2H, s), 8.95 (1H, s). 

Step 2-2. Synthesis of 2-3-(3,4,5-trichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluorom 

ethyl)pyrimidine-5-carboxylic acid 

F F 

F 
F 

F 
N N 

C n F -e- 

Na2 OQ-CH3 
C 

C O 
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-continued 
F F 

F 
F 

F 
N N 

C n F 

N 21 OH 
C 

C O 

Ethyl 2-3-(3,4,5-trichlorophenyl)-3-(trifluoromethyl) 
pyrrolidin-1-yl)-4-(trifluoromethyl)pyrimidine-5-carboxy 
late (2.4 g) was added to a mixture Solution comprising 1,4- 
dioxane (40 mL) and an aqueous solution (40 mL) of sodium 
hydroxide (2.0 g), and then heated at 80° C. for 10 hours. 
After cooling, the reaction solution was poured over ice 
water, acidified by adding concentrated hydrochloric acid, 
and then extracted with ethyl acetate. The organic layer was 
dried over magnesium sulfate. The solvent was evaporated off 
under reduced pressure to obtain the title compound (2.1 g, 
92%). 

Step 2-3. Synthesis of {2-3-(3,4,5-trichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluorom 

ethyl)-pyrimidin-5-yl)methanol 

C 

C 
C O 

C 

C 

C 

2-3-(3,4,5-Trichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-4-(trifluoro-methyl)pyrimidine-5-carboxylic acid 
(2.0 g) was added to 1,2-dichloroethane (50 mL). To the 
resulting mixture, thionyl chloride (1.0 g), and one drop of 
N,N-dimethylformamide was added and the mixture was 
refluxed underheating for 5 hours. After removing the solvent 
by evaporation, the residues were dissolved in 1,4-dioxane 
(20 mL), and the resulting solution was added dropwise to the 
mixture solution comprising water (30 mL), 1,4-dioxane (30 
mL), and sodium borohydride (0.4 g) under ice cooling. After 
the dropwise addition was completed, the Solution was 
refluxed under heating for one hour. After cooling, the reac 
tion solution was poured over ice water and then extracted 
with ethyl acetate. After cooling, the extraction was carried 
out by adding water and ethyl acetate to the solution. The 
organic layer was dried over magnesium sulfate. The solvent 
was evaporated off under reduced pressure, and the residue 
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was then purified by a silica gel chromatography to obtain the 
title compound (1.65 g, 86%). 
'H-NMR (CDC1) 8: 1.81 (1H, t), 2.35-2.58 (1H, m), 2.83 

2.92 (1H, m), 3.82-3.88 (2H, m), 4.02-4.06 (1H, m), 4.47 
4.51 (1H, m), 4.73 (2H, d), 7.44 (2H, s), 8.63 (1H, s). 

Step 2-4. Synthesis of 1-2-3-(3,4,5-trichlorophe 
nyl)-3-(tri-fluoromethyl)-pyrrolidin-1-yl)-4-(trifluo 

romethyl)pyrimidin-5-yl)methanamine 

F F 

F 

C 

-e- 

C 

C 

F F 

F 

C 

C 

C 

{2-3-(3,4,5-Trichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-4-(tri-fluoromethyl)pyrimidin-5-yl)methanol (1.0 
g) was added to tetrahydrofuran (30 mL), and then, under ice 
cooling, tetrahydrofuran Solution (10 mL) comprising meth 
anesulfonyl chloride (0.3 g) was added dropwise thereto. 
After the dropwise addition was completed, the solution was 
stirred at room temperature for one hour. The resulting Solu 
tion was added dropwise to a mixture solution, which was 
separately prepared to comprise 28% ammonia water (50 
mL), tetrahydrofuran (100 mL), and methanol (100 mL), 
under ice cooling. After the stirring for 12 hours at room 
temperature, the reaction Solution was poured over ice water, 
and then extracted with ethyl acetate. The organic layer was 
dried over magnesium sulfate. The solvent was evaporated off 
under reduced pressure, and the residue was then purified by 
a silica gel chromatography to obtain the title compound (0.4 
g, 45%). 
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'H-NMR (CDC1) 8: 1.65 (2H, brs), 2.49-2.54 (1H, m), 

2.82–2.91 (1H, m), 3.68-4.16 (6H, m), 4.46-4.50 (1H, m), 
7.44 (2H, s), 8.58 (1H, s). 

Step 2-5. Synthesis of N-2-3-(3,4,5-trichlorophe 
nyl)-3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluo 
romethyl)pyrimidin-5-yl)methyl)propanamide 

F F 

F 

C 

-e- 

C 

C 

F F 

F F 
F 

N N F 
C n 

2 CH3 
C 

C O 

1-2-3-(3,4,5-Trichlorophenyl)-3-(trifluoromethyl)pyr 
rolidin-1-yl)-4-(trifluoromethyl)pyrimidin-5- 
yl)methanamine (0.1 g) and triethylamine (0.05 g) were 
added to dichloromethane (20 mL), and then dichlo 
romethane solution (10 mL) comprising anhydrous propionic 
acid (0.05 g) was added dropwise thereto under ice cooling. 
After the dropwise addition was completed, the reaction solu 
tion was stirred at room temperature for one hour. The solvent 
was evaporated off under reduced pressure, and the residue 
was then purified by a silica gel chromatography to obtain the 
title compound (0.1 g, 90%). 
'H-NMR (CDC1) 8: 1.16 (3H, t), 2.21 (2H, q), 2.46-2.56 

(1H, m), 2.82-2.90 (1H, m), 3.80-3.83 (2H, m), 3.98-402 
(1H, m), 4.42-4.47 (3H, m), 5.75-5.78 (1H, m), 7.43 (2H, s), 
8.63 (1H, s). 

SYNTHESIS EXAMPLE 3 

Synthesis of N-(2-3-(3,4,5-trichlorophenyl)-3- 
(trifluoromethyl)pyrrolidin-1-yl)-4-trifluoromethyl)- 
1,3-thiazol-5-yl)methyl)propanamide (No. 5-142) 

F 
F F 

F 
N N 

F n f F 
S H 

N 

C Y-N Cl O CH3 
C 
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Step 3-1. Synthesis of ethyl 2-3-(3,4,5-trichlorophe 
nyl)-3-(trifluoro-methyl)pyrrolidin-1-yl)-4-(trifluo 

romethyl)-1,3-thiazole-5-carboxylate 

F F 

F 

Ry-/" 
C S 

O 

F F 

F 

C 
-e- 

N 
H 

C 

C 

F 
F F 

N N F 
F 2 

f F 
C S 

O 

O \-ch, C C 

Ethyl 2-chloro-4-(trifluoromethyl)-1,3-thiazole-5-car 
boxylate (1.4 g) see J. Het. Chem. 22, 1621 (1985), 3-(3,4, 
5-trichlorophenyl)-3-(trifluoromethyl)pyrrolidine (1.7 g), 
and potassium carbonate (0.8 g) were added to N,N-dimeth 
ylformamide (50 mL), followed by heating at 100° C. for five 
hours. After cooling, the reaction Solution was poured over 
ice water, and then extracted with ethyl acetate. The organic 
layer was dried over magnesium sulfate. The solvent was 
evaporated off under reduced pressure, and the residue was 
then purified by a silica gel chromatography to obtain the title 
compound (2.5g, 86%). 
'H-NMR (CDC1) 8: 1.35 (3H, t), 2.59-2.64 (1H, m), 2.93 

2.97 (1H, m), 3.61-3.73 (2H, m), 3.96-4.00 (1H, m), 4.32 (2H, 
q), 4.42-4.46 (1H, m), 7.41 (2H, s). 

Step 3-2. Synthesis of 2-3-(3,4,5-trichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluorom 

ethyl)-1,3-thiazole-5-carboxylic acid 

F 
F 

F 

F N. N F 

n / Yr 
S r -e- 

C 

C CH3 
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-continued 

C 

C C 

Ethyl 2-3-(3,4,5-trichlorophenyl)-3-(trifluoromethyl) 
pyrrolidin-1-yl)-4-(tri-fluoromethyl)-1,3-thiazole-5-car 
boxylate (2.4 g) was added to a mixture solution comprising 
1,4-dioxane (40 mL) and an aqueous solution (40 mL) of 
sodium hydroxide (2.0 g), followed by heating at 80° C. for 
ten hours. After cooling, the reaction Solution was poured 
over ice water, acidified by adding concentrated hydrochloric 
acid, and then extracted with ethyl acetate. The organic layer 
was dried over magnesium Sulfate. The solvent was evapo 
rated off under reduced pressure to obtain the title compound 
(2.25 g, 99%). 

Step 3-3. Synthesis of {2-3-(3,4,5-trichlorophenyl)- 
3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluorom 

ethyl)-1,3-thiazol-5-yl)methanol 

F 
F F 

F N N F 
2 

ne f F -e- 
C S 

OH 

C C O 
F 

F 

F 
N 

C N- F F / 
F 

C 

C OH 

2-3-(3,4,5-Trichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-4-(trifluoro-methyl)-1,3-thiazole-5-carboxylic 
acid (2.2 g) was added to 1,2-dichloroethane (50 mL). Thio 
nyl chloride (1.0 g) and one drop of N,N-dimethylformamide 
were added to the mixture, which was then refluxed under 
heating for 5 hours. After removing the solvent by evapora 
tion, the residues were dissolved in 1,4-dioxane (20 mL), and 
then added dropwise to the mixture solution comprising 
water (30 mL), 1,4-dioxane (30 mL), and sodium borohy 
dride (0.5 g) under ice cooling. After the dropwise addition 
was completed, the reaction solution was refluxed underheat 
ing for one hour. After cooling, the reaction Solution was 
poured over ice water, and then extracted with ethyl acetate. 
After cooling, the extraction was again carried out by adding 
water and ethyl acetate. The organic layer was dried over 
magnesium sulfate. The solvent was evaporated off under 
reduced pressure, and the residue was then purified by a silica 
gel chromatography to obtain the title compound (1.1 g, 
65%). 
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'H-NMR (CDC1) 8: 1.94 (1H, t), 2.57-2.61 (1H, m), 2.87 
2.95 (1H, m), 3.56-3.70 (2H, m), 3.93-3.97 (1H, m), 4.36 
4.40 (1H, m), 4.86 (2H, d), 7.40 (2H, s). 

Step 3-4. Synthesis of 1-2-3-(3,4,5-trichlorophe 
nyl)-3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluo 

romethyl)-1,3-thiazol-5-yl)methanamine 

F 
F 

F 

F N N F 
2 

f F --> 
C S 

OH 

C 

N N F 

N- F / 
F 

NH2 

{2-3-(3,4,5-trichlorophenyl)-3-(trifluoromethyl)pyrroli 
din-1-yl)-4-(trifluoro-methyl)-1,3-thiazol-5-yl)methanol 
(1.05 g) was added to tetrahydrofuran (30 mL). Then, tetrahy 
drofuran Solution (10 mL) comprising methanesulfonyl chlo 
ride (0.3 g) was added dropwise thereto under ice cooling. 
After the dropwise addition was completed, the reaction solu 
tion was stirred at room temperature for one hour. The result 
ing Solution was added dropwise to a mixture solution, which 
was separately prepared to contain 28% ammonia water (50 
mL), tetrahydrofuran (100 mL), and methanol (100 mL), 
under ice cooling. After stirring the mixture at room tempera 
ture for 12 hours, the reaction solution was poured over ice 
water, and then extracted with ethylacetate. The organic layer 
was dried over magnesium Sulfate. The solvent was evapo 
rated off under reduced pressure, and the residue was then 
purified by a silica gel chromatography to obtain the title 
compound (0.4g, 45%). 

H-NMR (CDC1) 8: 1.64 (2H, brs), 2.51-2.61 (1H, m), 
2.88–2.92 (1H, m), 3.56-3.65 (2H, m), 3.92-3.96 (1H, m), 
4.02-4.16 (2H, m), 4.16-4.38 (1H, m), 7.41 (2H, s). 

C 

C 

C 
C 

Step 3-5. Synthesis of N-(2-3-(3,4,5-trichlorophe 
nyl)-3-(trifluoromethyl)-pyrrolidin-1-yl)-4-(trifluo 
romethyl)-1,3-thiazol-5-yl)methyl)propanamide 
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F -continued 

F F 
N N F 

F 2 
f F 

S H 
C N 

rN. 
C C O 

1-2-3-(3,4,5-Trichlorophenyl)-3-(trifluoromethyl)pyr 
rolidin-1-yl)-4-(trifluoro-methyl)-1,3-thiazol-5- 
yl)methanamine (0.1 g) and triethylamine (0.05 g) were 
added to dichloromethane (20 mL), followed by the dropwise 
addition of dichloromethane solution (10 mL) comprising 
anhydrous propionic acid (0.05 g) underice cooling. After the 
dropwise addition was completed, the reaction Solution was 
stirred at room temperature for one hour. The solvent was 
evaporated off under reduced pressure, and the residue was 
then purified by a silica gel chromatography to obtain the title 
compound (0.1 g, 90%). 
'H-NMR (CDC) 8: 1.14 (3H, t), 2.25 (2H, q), 2.52-2.58 

(1H, m), 2.87-2.91 (1H, m), 3.55-3.64 (2H, m), 3.91 (1H, m), 
4.34 (1H, m), 4.55-4.57 (2H, m), 5.91-5.93 (1H, m), 7.39 (2H, 
S). 

SYNTHESIS EXAMPLE 4 

Synthesis of N-(5-3-3,5-bis(trifluoromethyl)phe 
nyl-3-(trifluoromethyl)-pyrrolidin-1-yl)-2,3-dihy 

dro-1H-inden-1-yl)propanamide (No. 6-273) 

Step 4-1. Synthesis of 
5-bromo-N-hydroxyindan-1-imine 

Br 

Br 

N NimrOH 

5-Bromoindan-1-one (5.0 g) was dissolved in methanol. 
Hydroxylammonium chloride (2.5 g) and sodium acetate (2.9 
g) were added to the solution at room temperature, and then 
stirred overnight. The reaction solution was diluted with 
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water and extracted twice with ethyl acetate. The organic 
layers were combined, washed with water, and dried over 
anhydrous magnesium Sulfate. The desiccant was filtered and 
separated, and then the solvent was evaporated off under 
reduced pressure to obtain 5-bromo-N-hydroxyindan-1- 
imine (5.1 g). 
'H-NMR (DMSO-d)8:2.76-2.81 (2H, m), 2.98-3.03 (2H, 

m), 741-7.49 (2H, m), 7.59 (1H, s), 10.98 (1H, s). 

Step 4-2. Synthesis of N-(5-bromo-2,3-dihydro-1H 
inden-1-yl)propanamide 

Br 

Br 

5-Bromo-N-hydroxyindan-1-imine (2.0 g), propionic acid 
anhydride (2.3 g) and nickel chloride dihydrate (1.1 g) were 
dissolved in methanol. Sodium borohydride (1.3 g) was 
slowly added to the Solution under ice cooling, and the mix 
ture was stirred for 30 minutes. Diethylenetriamine (2.9 ml) 
was added to the reaction solution, which was heated back to 
room temperature, and stirred for 30 minutes. The mixture 
was diluted with ethyl acetate and water, and stirred for 5 
minutes. The organic layer was separated and the aqueous 
layer was extracted with ethyl acetate. The organic layers 
were combined, washed with saturated sodium bicarbonate 
aqueous Solution, and dried over magnesium sulfate. The 
desiccant was filtered and separated, and the solvent was 
evaporated off under reduced pressure. The Residue was 
separated and purified by a column chromatography to obtain 
N-(5-bromo-2,3-dihydro-1H-inden-1-yl)propanamide (1.1 
g). 

H-NMR (acetone-d) 8: 1.19 (3H, t), 1.84-1.96 (1H, m), 
2.26 (2H, q), 2.49-2.60 (1H, m), 2.88-3.10 (2H, m), 5.36-5.46 
(1H, m), 6.65 (1H, s), 7.24 (1H, d), 7.44 (1H, d), 7.51 (1H, s). 

Step 4-3. Synthesis of N-(5-3-3,5-bis(trifluorom 
ethyl)phenyl-3-(trifluoro-methyl)pyrrolidin-1-yl)-2, 

3-dihydro-1H-inden-1-yl)propanamide 
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-continued 

Br 

3-3,5-bis(trifluoromethyl)phenyl-3-(trifluoromethyl) 
pyrrolidine (0.46 g) and N-(5-bromo-2,3-dihydro-1H-inden 
1-yl)propanamide (0.35 g) were dissolved in toluene and 
deaeration procedure was performed three times under argon 
atmosphere. Sodium tert-butoxide (0.25 g), Xantphos (0.05 
g) and tris(dibenzylideneacetone)dipalladium (0) (chloro 
form adduct) (0.03 g) were added to the mixture and heated 
and stirred at 100° C. under argon atmosphere for 2 hours. 
The solution was cooled to room temperature and the reaction 
liquid was diluted with ethyl acetate followed by washing 
with water and brine. The organic layer was dried over anhy 
drous magnesium sulfate. The desiccant was filtered and 
separated, the solvent was evaporated off under reduced pres 
Sure, and the residue was purified by a silica gel chromatog 
raphy to obtain N-(5-3-3,5-bis(trifluoromethyl)phenyl-3- 
(trifluoromethyl)pyrrolidin-1-yl)-2,3-dihydro-1H-inden-1- 
yl)propanamide (0.51 g). 

H-NMR (CDC1) 8: 1.18 (3H, t), 1.75-1.86 (1H, m), 2.23 
(2H, q), 2.54-2.64 (2H, m), 2.79-3.02 (3H, m), 3.47-3.64 (2H, 
m), 3.84 (1H, d), 4.15 (1H, d), 5.38–5.57 (2H, m), 6.52-6.49 
(2H, m), 7.20 (1H, d), 7.85 (2H, s), 7.91 (1H, s). 
The compounds according to the present invention as well 

as useful intermediates for the manufacturing of the com 
pounds are described in the following tables. 

In tables, abbreviations are as follows: Me: methyl, Et: 
ethyl, Pr: propyl. Bu: butyl, Allyl: allyl, Pen: pentyl, Hex: 
hexyl, Ph: phenyl, cyclo-: cyclic, py: pyridyl, pyrro or pyrro 
lidine: pyrrolidinyl, pipe or piperidine: piperidinyl, morph or 
morpholine: morpholinyl, thiomorph or thiomorpholine: 
thiomorpholinyl. In the tables, cyclic groups to which a car 
bonyl group is attached to, 

C 

isv 
are bound to the appropriate position in the general formula 

through the carbonyl carbon atom as follows: 

CO 

C 
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